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P 11 K FACE 

Ai/niouail the idea of a pul)licatioii on the Mammals of 
Euroi)e was suggested many yeuis ago hy the late Lord 
Lilford, wlio kindly eon trilmted an animal sum to\VmTiiT? the 
collecting necessary for its realization, tin* possiliility of 
issuing the ])resent Catalogue lias mainly grc»\vn up from the 
\^ork which its autlior, Mr. (lerrit S. Miller, of the United 
Statbs National Museum at Washington, lias for some years 
been doing independently on the subject. 

It is true that Eur<jj)can Mammals had not been neglected 
here, and that the collection had b('gun to grow, both by 
the help of the Lilford Fund and liy the (dforts of Major 
G. E. H. Barrett-IIaniilton, who jiublishcd many impers^on 
the subject, and of Mr. Oldfield Thomas, K.JLS., who <levoted 
a number of his vacations to collecting in various jiarts 
the Continent. 

I There was, however, no prosjiect of being in a position 
to preiiare a Catalogue until aliout 1905, when Mr. Milltfl’ 
arranged to devote his entire time for a considerable jierioil 
to the study of European Mammals. The opprirtunity was 
taken of having the results of this work .published here 
instead of in America, by inducing him to write a British 
Museum Catalogue ; thus utilizing Ms knowledge, and com- 
bining for the purposes of his studies the material of both 
the American and the British National Museums. 

Collections were then made in various selected areas, 
partly by Mr. Miller himself and partly by trained collectors, 
such as Messrs. A. liobert, C. Mottaz, Ilev. S. Gonzalez and 
N. Gonzalez, the cost of whose services were contributed by 
friends of the Museum, notably Mr. Oldfield Thomas, the 
Hon. N. Q. Kothsebild and Mr.^J. I. S. Whitaker. The 
Catalogue coujji *hardly have been ^ntemplated if it had 
not been fgr Mr, Thomas' unremitting eftbrts in developing 
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the collection. He has not iut5rely regaro^l these efforts 
an official duty, but he has in additiorf been a j^enerd^^s 
donor who has frequently supplied funds for the purpose of 
obtaining specimens. Mr. Miller has thus had at his 
disposal a collection fairly representative of all pints of 
Western Europe, and immensely superior ’to anything that 
had been thouglit of before he be/^an his work. 

Marine Mammals (Cetacea* and riiiiiipedia) are not* 
included in the present Catalogue. Eor a definition of 
“Western Europe ” reference must be made to page vii of 
the AutnYor’s Introduction. 

As Mr. Miller is on the staff of tlio United Sti^tos 
National Museum the special and cordial thanks of the 
Trustees of tlie British Museum are due to the aiitlioritiy^s (ff 
the former Institution for the facilities granted to him for 
carrying' through the preparation of tlic Catalogue, a work 
^ which involved a furlough of two ycA;8 and a half from hiS 
usual duties at Washington. 

The thanks of the Trustees are also due to Mrs. Oldfield 
Tt^mas and to Mr. R. C. Wrouglitoii lor their kindness 
in undertaking the considerable labour of i)repariug and 
^rifyiiig the lists of the specimens in the Museum collection 
after Mr. Miller had ina<ie his scientific determinations. 

SIDNEY F. HAIIMEll, 

Keener of Zoology. 

British Museum (Natural History), 

Lonuon, S.W. 


October j 1012. 



l\NTii()DU(7ri()I< 


•Tub colleftioti of European Land-inaimnals in the ]h*itish 
Museum consists of al>out five iliousand specimens. One 
hundred and twenty -four of tliese are types. It has fur the 
most part been brought together during tlie past thlfiy ^ears 
thg)ugh tlie efforts of the late Lord Lilford, of Mr. Oldfiehl 
Thomas, and of Major (L E. H. Barrett-Hamilton. The older 
ipaterial, though not extcmsive, includes much that is of historic 
intSirest, such as the numerous s})ecimen.s rei‘.eivc*d from the late 
Earon E. de Selys-Longchamps, th(‘ tyj>rs of various species 
described by Oray anc^ Jionaparte, and Darwin’s Porto Santo 
rabbits which have been the subject of so much groundl<*8S* 
speculation. It is, however, from the recently-obtained matcu’ial ^ 
that the collection deprives its true value. These specimens are 
almost without exception carefully-prepai-ed skins accompaTlied 
by skulls and measurements, together with full records of sex, 
date, and exact locality. TIkj monj important sources froni 
which they were obtained are as follows ; collectM)n8 brought , 
“ together by Professor W. Wolterstorff from central and eastern 
(lermany, and presented by the late Ijord Lilford ; colhictions 
made in lloumania by the late E. Dodson under the direction 
of Major G. E. H. Harr ett- Hamilton, and presented by the late 
Lord Lilford ; material from southern Spam prcsenttjd by the 
late Lord Lilford; extensive collections made in south-western 
France, in southern Italy and in Bicily by A. Robert and 
presented by Mr. Oldfield Thomas; collections from south- 
central France and the vicinity of Strassburg, Germany, made 
by C. Mottaz and presented by Mr. O. Thomas ; small collections 
from Denmark, Holland, Pas-de-Calais, Brittany, Portugal, the 
Balearic Islands, »Switzerland and northern Italy, made and 
presented by Mr. O. Thomas ; collection from central and 
northern Spain made by N. Gofizalez and presented l)y Mr. O. 

j A lai'g^ collection from miscellaneous sources brought 
together ftnd presented by Major Bf. ^ H. Barrett-Hamilton ;. 
a collection froA Greece made by C. Mottaz and presented by 
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Mr. J. I. S. Whitaker and ilie Hon. N.lC. Rothschild; a 
collection from Spain and southern Franc^ made by G. 
Miller an^ purchased by the Museum ; several ct^llectioifs 
from Transylvania made by C. G. Danford ; collectic|i.s from 
Hungary mack) and presented by the Hon. N. C. Rothschild 
and Mrs. Rothschild ; smaller collections and single specimens 
have been received from many other persons,* whose names will 
be found in the detailed lists of mt^prial in this Catalogue. 

Although umjuestionably forming the largest of aR collections* 
of European mammals the material in the Hritisli Museum is 
not sufficient to be made the basis of a monographic study of 
the fliciTrSt Free use has, therefore, been made, throughout the 
preparation of this Catalogue, of specimens in other collections. 
Chief among those are the United States National MusounT in 
Washington and the private collection of Charles Mottaz in 
Geneva. The material at Washington, about 4000 specinfens, 
is mostly from the following sources : (a) Sweden, Germany, 
SwitzerTand and Belgium, collected bv J. Alden Loring ; (6) 
Sicily, Italy and the region of Barcmonnette, J3asses-Alpes, 
France, by Dane Coolidge ; (c) south-western France, by 

Robert T. Young ; (d) north-eastern Germany, the Riesengebirgo 
aivf' Harz Mountains, by F. L. J. Boettcher. There are also 
niisc(dlaiieous smaller collections from Switzerland (G. S. Miller, 
B. Stqjnoger, E. 11. Zollikofor), Belgium (de Sclys-Longchamps), 
Holland (G. S, Miller), Denmark (L, Stejneger), Norway (T. 
Sbejneger) and Sweden (Sundovall, Tullbcrg, Lunnberg). Finally, • 
tfie Mcrriam collection, now the property of the U.S. National 
Museum but not yet catalogued, contaitis numerous European 
specimens, for the most part roc(;ived from de Selys-Tjongoliamps. 
The Mottaz collection, about 3000 specimens, is especially rich 
in series of the smaller mammals of Switzerland and the adjoin- 
ing portions of France; It also contains useful material from 
Italy and western f’ranco (Charente). Other supplemental 
material to which I have been given free access, or which has 
been sent for examination in I^ondon or Washington, is contained 
in the museums M!adrid (types of Cabrera), Nimes (types of 
Crespon), Paris (types of Geoffroy and other historic speci- 
mens), Genoa (Italian Bats, Microtines and Ungulates), Turin 
(Italian mammals, especially Ungulates), Naples (typo of Mjfotis 
oxygnathna Monticelli), Geneva^ (typos of Fatio, authentic Swiss 

* This is particularly trlie of tho many friends of^tho Museum who 
have aided in procuring the large scries of British mammals. 
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specimons of Lym), Lausann^ Agricultural School (skull of 
WrfttLs *^formicnritm” from th(3 Alps), Munich (types of Sptthix 
frmena iJ^ehring), Berlin Agricultural High School (types e>f 
Armcolf ratticeps stimmingi Neshring), Breslau (skulls of foxes), 
Leiden (co-typess of Armenia nrenarim ele Sclym-Longchamps), 
Copen^iagen {Mus faeroensis and small carnivoj’es), Christiania 
(Sorex, Evotomys, etc.), Stockholm (Swedish e^arnivore^s and 
rodents), Cambridge erminea ricinspy Lemuius leumm 

• “ rramV/ea»”) and Edinburgh (rodents from northern Scotland). 
Private collejctions which have been in thej same geuierous 
manner placcel at my elisposal are tho.sei e)f Mr. Angel Cabixu-a, 
e)f Madrid (Spanish inaminaLs, inclueling several typ^/7 Dr. 
Enrico Festa, of Turin (Italian mammals), Mr. Angelei (iliidini, 
e)f *^Jeneva (Swiss anel north Italian mammals), and Dr. Fernanel 
Lataste, of Cadillac-sur-Garonne, France (cainivores anel mici’e)- 
tiri^s). 

The total number of specimens on which this wor||' is ba.seHl 
approximates 11,500. All those of which eletluite) reftord has 
been made arev enumerated in tlm paragraphs headed : Specimens* 
oxamineel.* Absence of a ne)te to the contrary indicates that 
all the speicimens fi*om a given loe^ality are in the British 
Museum. Diaeirepancies frequently occur between tluj nuM>ei‘ 
of “specimens examined” and the number tabulated in the final 
paragraph as forming pait of the Museum collection. Th(?!jo 
result from the fact that under “specimens examined” aro^ 
included duplicates as well a.s regi.stered specimens, while only 
the latter appear in the final lists. f • 

For the purpo.ses of this Catalogue, “Western Europe” is 
r(3garded as including the continent of Europe outside tlie 
frontiers of Russia; also the immediatijly rdjacent island.s, and 
Spitzbergen, Iceland, and the Azores. Iho members of the 
living mammal fauna of this region, tixclusive of the cetaceans, 
pinnipeds, and species such as Buhalun Imhalia in Italy and 
Simia »ylvanu8 f on the Rock of Gibraltar, which certainly owe 

In these lists 11,372 specimens are recorded. They are distributed 
as follows: Insoctivora, 1,777 ; Chiroptora, 2,210; Caiyiivora, 877 ; iiodentia 
Duplicidentata, 379, Rodontia Simplicidontata, 5,854 ; Ungulata, 284. 

t Certain duplicates have been transferred to the United States 
National Museum since the lists of “ specimens examined *’ were prepared. 
No attempt has been made to alter the records in the lists on this account ; 
but the tJ.S.N.M. numbers of such |pocimens are frequently to be found 
^ the Tables of cranial measurements. (All numbers alMve 10,000 indicate 
specimens in Washingtoif.) ^ 9 

^ For use of this na^ie in place of “ Macamis inuus,' see Thomas, Proc: 
Zool. Soc. London, 1911, pp. 125-126, March, 1911. 
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their presence to artificial iiAiroduetion, jire treated mono- 
graphically on the basis of the material alfcady enumerated. 
This. mate r^l has been found sutbcicrit, in most of the g#oups, 
give wliat apjicars to be a fairly satisfactory idea of the ^sential 
featurcis of tli© fauna. In the ungulates and the largp car- 
nivores, however, it is so totjvlly inadetpiate that no attempt 
could b(5 made to nivise the genera by which they are repre- 
sented. This is especially to be regretted on account of the fact 
that some of th(Jso larger mammals are nearly exifinct, while* 
others are being modified by the introduction of foreign stock 
to replenish exhausted garner preservers. ImmiHliate action is 
neceSiWy^if the linal opportunity to gain a clear understanding 
of this part of the European fauna is not to bo lost. 

The literature of J^hiropean mammals is so voluminous, 
particularly as regards local lists and special notes on distri- 
bution, and it is for the most part based on conception^ of 
species avd h;)cal races so different from tliose underlying the 
present ’work, tliat an amount of labour incommtmsurate with 
fthe importance of the results would l?e reipiinrd to prepare 
extended bibliographical Tablets for each form recognized. The 
citations are, t.her<?fore, restricted to those which seem of impor- 
tamfe in giving a clear id(>a of the systematic history of each 
animal ; that is, to the specific and sub-'specific names under 
A^'iiich it may have been described, to the first use of the actual 
binomial or trinomial here adopted, to the names used in the 
m'onograpliic works of lllasius, 1 857, and Trouessart, 1910, and * 
t(T any other publication which might seem pertinent to a 
particular case. 

In deciding (|uestions of nomenclature, an attempt has been 
mad(^ to a])ply the International Code and the rulings of the 
Commission strictly and consistcmtly, ev(m to the reluctant 
acceptance of the terms lapplicxl to g(mei*a by authors who 
followed a system different from that now in use. 

With the exception of figure 121, lent by the Smithsonian 
Institution, all the illustrations are original. The drawings of 
teeth were made /n London by Mr. A. J. Engel Terzi; part 
of those t»f th(? skulls wore made by Mr. 'Ferzi ; the rest were 
done in Washington by Mr. H. B. Bradford. 

A few words in conclusion regarding tlie actual making of 
the manuscript. I prepared All the descriptions, synonymies, 
lists of specimens (examined, and Tables /)f hraijial measurements. 
The external measurements, which are n^t to^be regarded as 
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more than approximately acciirfiribo, are mostly given as recorded 
oj the labels, though much verification and correction for ears 
tilid hiiwi feet has been done from the dried si^ecinums^ In order 
to ecoiif mize time, the records of registered material were made 
directlv from the specimens which 1 had id^iiniilied. Mrs. 
Oldfield Thomas and Mr. R. C. AVronghtoii carriWl out this 
portion of the work. 

U. S. M. 


Washington, 

July 1, 1912. 
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CATALOGUE 


OP THE 

LAND-MAMMiVlLS OF WES FERN 
EUROPE. 


OiiuKK INSECTIVORA. 

•-182^ Tnscclivora Gray, (iriOUh’s Giivior, Aniiii. Kiiigd., v, [>. 100. 

Ot'oijniphical disfrilmtinn, Afric*ii (iiicludirj^ Madsi^astrar), 
Europe, Asia (incliuliiijLf the Malay Archipela.i'o), NortJi %iiHa’ica, 
(Troator Antilles, a-iid north-western poition of South 

Aiiuirica. 

6V/amr/rr«. Terr(\strial, non volant, j)lacental inannnals with 
low develojinuait of hrain, the e(;n;hral heniisplierc's without 
convolutions ; t(?<d:h of a primitive or iimditied tuher<Mjlo-se(;t9«ial 
type, the j)Osterior upper premolar and anterior lowca* molar 
never specially modilied as (^ariiassials. • 

I{v,mar1cs. The inainmals of this onJer present such *liversity 
of form and structure that it is dillicult to fra.me any deiinition 
* by which all nKimlxirs of the <^rou]> may he invariably r(HM)j'niz(*Hi 
by skeletal or external <*haracUas. Ten famili(?s of J nMertirfftli 
are currently r(‘co.ij;niz(’d, thret^ of tlitmi occurring in Kurop(^. 

KEV TO THE EUUOPEAN EA^riUES OF INSKCTl VOUA. 

Dentition of a seini-cru-'liin<( tvp«;: first and sccu.:d 
upper niolar.s with four siil>cr[ual cusps, tlicir slyl' S 
and coniiriissnrcs rudimentary; suiiirct in. ski '1 
perHistcjiit ; a lar^e external ptijry^oid plate ; zy;<o- 
inatic arch complete, heavy. (In j<hiroi)eaii species 

back covered witli spines.) (Hedgehogs) Krina-cddai^ p. 11 1. 

Dentition of a strictly sectorial type : first and second 
upper molars with throe or four cusps strongly 
contrasted in size, tlioir styles and commissure^ 
highly developed and forming an important func- 
tional part of tooth; sutures in skull mostly dis- 
appearing early in life; no external pterygoid 
plate ; zygomatic arch slender or incomplete. (Back 
covered with soft, dense fur.) 
interior lower incisor greatly elongated in axis of jaw; 
mandibular articuUitton double ; zygoma absent ; 
floor of brain-cTise^witfi large lateral vacuities; 
no auditory Sulla ; general form mouse-liko, the 
neck eviiAcnt ; external ea^ present (Shrews) Sonculsa, p. 28, 
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Anterior lower incisor not elongated in axis of javl^ 
mandibular articulation single (normal) ; zygonra 
^ present ; floor of brain-case bony throughout ;*a 
smalKauditory bulla ; general form not mouse- 
like, the neck concealed between the greatly 
enlarged shoulders ; no external oar (Moles and 

Desmans) Talpidx, p.*2. 

Teeth in front of molars sharply differentiated by 
form into incisors, canines and premolars, the 
upper incisors small, sub-equa^ ; front feet 
highly modified for burrowinjl,, the palms 
everted ; tail scarcely as long as head (Moles) TalpiniM, p. 2. 
Teeth in front of molars not differentiated by 
form into incisors, canines and premolars, the 
inner upper incisor greatly enlarged, vortical, 

<. trenchant ; front feet not modified for burrow- 
ing (habits aquatic), the palms in normal 
position ; tail (in Eurojjean members of the 
group) longer than head and body (Desmans) Dexmanime, p. 


Family TALPIDiE. 

1825. Talpida Gray, Thomson’s Annals of Philosophy, xxvi, p. 339. 

Geoffrnjphical diatrihuiion . — ^Nortli teinperato portions of Old 
and New Worlds j in Furope south to^cli (3 Mediterranean coast 
and west to England. 

c Characters, — Skull long and narrow, strongly tapering an- 

teriorly, most of its sutures disappearing early in life? ; zygomatic 
ardfi complete, slender ; floor of brain-ciiso completely ossified ; 
tympanic bone attached to skull, forming a' flattened bulla ; 
iflandible with single articulation, the glenoid surface normal ; 
no external pterygoid plate ; crowns of ui)per molars low, much 
^ narrower internally than externally, the paracjone and metacone ^ 
^ear middle of crown, the commissures and styles well developed 
and forming with corresponding portions of lower teeth an 
effective cutting apparatus; Ixwly heavy, cylindrical, the short 
neck concealed between the greatly developed shoulders ; eye 
minute, often covered by the integument ; snout much elongated, 
terete or depressed ; no external ear. 

Bemarks. — The raem^rs of the family Talpidsc are at once 
recognizable among European mammals by the great development 
of the shoulder girdle arid apparent absence of neck, the auditory 
orifice seeming to lie at the shoulder. Though excessively modified 
in general form the Talpidse are much l(3ss specialized than the 
Soricidse in the m 9 re fundamental characters of skull and teeth. 
The family is divisible into several very distinct groups or sub-, 
families, two of which are represented in Europe. Tn one of 
those the animals are specially adapted to subterranean habits ; 
in the other they arc modified for aquatic life. 

Sub-Family TALPIJ^AI. ^ ** 

, Geographical distribution, — Temperate portioife of Europe and 
St Asia, from England to J apan ; in h^urope south to 6he Mediter- 
ranean coast. ^ c 
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^Characters, — Td(|bh in front of molars sharply differentiated 
byljPorm into incisons, canines, and premolars, the incisors, both 
above aiTd below, small, siib-eciual, chisel-shaped, t#ie upper 
canine ltS*ge, strongly trenchant ; external .form highly modified 
for subterranean life, the greatly enlarged orbicular front feet 
with palms permanently turned outward, the hind feet much 
smaller, not peculiar in form ; tiiil short ; muzzle terete. 

Remarhs. -'riiis group, ctfjuposed of the tnui moles of the 
Old World, and specially charactcirized by the rtilatively primi- 
tfve condition of the anterior teeth, is represented by four or five 
genera, one of which occurs in Kurope. 


Genus TALPA Limuiius. 

115S. Ijinnanus, Syst. Nat., i, 10th ed., p. 52. 

Type species, — Talpa earopwa Linnteus. 

Q^iographical distribution, — Jiuropci and wt^stern and central 
Asia. Eastern limits of range not known. 

Characters,‘^Dei\U\X formula: I’a i 1 I? 4 ij wi 
Upper premolars small, distinctly spaced, slioNving no tendency 
to become imbricated. Lower canine slightly but evidently 
differentiated from incisors in size and form : auditory bulla very 
slightly inflated, its outlines usually indistinct, the meatus small, 
sub-circular j externaL form strictly talpine ; ear-conch absefli ; 
eye minute, often covered by the skin. 

Remarks, — The genus Talpa contains half a dozen or mor^ 
species. Four of these occur in Europe), one of them generally 
distributed, the three others confined to the Meditermneari 
fegion. 


KEY TO THE EUliOPKAN SPECIES OP TALPA, 

Greatoat diameter of about 4 mm. ; three lower 
molars together about 8 mm. (vicinity of 
Jtome) T, VL mafias p. 18. 

Greatest diameter of about 8 mm. ; three - lower 
molars together about 7 mm. or loss. f 
Condylobasal length of skull 38 to 37 mm. (dis- 
tribution general) T, europiBa^ p. 3. 

Condylobasal length of skull to 32 mm. 

(southern). 

Posterior border of anteorbital foramen over 

front of last molar (Italian) T,^cmca^ p. 15. 

Posterior border of anteorbital foramen over 

middle of second molar (Iberian) T, occidentalism p. 16# 

TALPA EUR0PA5A Linnaeus. 

1768. [Talpd] europaa Linnaeus, Syst. Nat., i, 10th ed., p. 62 (Sweden). 

1766. Talpa frisms P, L. S. J-Iuller, Natutsyst. Suppl. u. Regis t. -Band, 
p. 36 (Ostfijosland). 

1772. [Talpa^ caudala Boddaort, Kortbegrip vanhet zamenstel der Natuur, 
I, p. 6(^ (Renaming of eurspxa). 
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1777. [Talpa CMropaa] a albo-maculata Erxloben, |>yst. Kogni Anim.^ i, 
p. 117 (Ostfriesland). c ^ 

1786*. ITalpii] vulgaris Boddaort, Elenchus Anhn., i, p. 126 (Eulope). * 
1789. [Talpa europsea^ jB. variegata Gmelin, Syst. Nat., i, 13th %i!d., p. 110 
(Sweden). 

1789. [Talpa curopma'] y alba Gmelin, Syst. Nat., i, 13th ed.? p. 110 
(Sweden). 

1789. Talpa ctirapma € cinerea Gmelin, Syst. Nat., i, 13th ed., p. 110 (Eifel, 
Germany). ^ 

1792. Talpa €tirop[ma\ nigra Kerr, Anim. Kingd., p. 200 (Renaming of 
europwa), * 

1797. Talpa (‘uropaaa rufa Bf orkhause]n. Dor Zoologo (Conipendiose Biblio- 
thck gemeinniitzigsten Kenntnisse fur alle Standc, pt. xxi), 

^ Heft V vjii, p. 13 (Southern Franco). 

1836. Talpa PAiropfca flavescens Reichonbach, Pracht.-gemoinn. dcr 
Saugeth. des In- und Auslandes, hg. 473 (Saxony). 

1852. Taljja europasa alhida Koichenbach, Vollstiindigste NaturgescR. des 
In- und Auslandes, iv, p. 336 (Germany). 

1852. Talpa europasa lutea Reichenbach, Vollstiindigste Naturgesch. dej^. 

In- und Auslandes, iv, p. 336 (Germany). ^ 

1857. Talpa europasa Blasius, Saugethiere Deutschlands, p. 109. 

1869. Titipa europasa^ flavescens Fitzinger, Sitzungsbor. kais. Akad. 

Wissensch. Wien, Math.-Naturwis8t.piasse, nix, pt. ], p. 4(X). 

1869. Talpa curopasOf maculata Fitzinger, Sitzungsbor. kais. Akad. 
Wissensch. Wien, Math.-Naturwiss. Classe, Lix, pt. i, p. 401 
(Renaming of albo-maculata), 

1869. Talpa europasa -5 grisca Fitzinger, Sitzunsgbor. kais. Akad. Wissensch. 
Wien, Math.-Naturwiss. Glasse, lix, pt. i, ]). 403 (synonym of 
cinerea wrongly attributed to Zimmerrnanu, Geogr. Gesch., ii, 

^ p. 390, 1780, whore vernacular name only is used). 

1897. \Talpa] scalops Schulze, Abb. u. Vortr. Gcsammtb. Naturw. iv, 
no. 10, p. 19, (Substitute for europsba.) 

1910. Talpa europasa Trouossart, Fauno Mamm. d’ Europe, p. 61. , 

* Type loeality . — Upsala, Sweden. 

Oeographical distribution , — Europe from Great Britain and 
the Channel Islands eastward, and from the Mediterranean coast 
to Scotland and central Swcxlen. 

Diagnosis, medium (hind foot about 18 mm., condylo- 

basal length of skull rarely less than 33 niin.) ; skull with orbit 
rather long, so that distance from posterior border of orbit to 
posterior border of anteorbitai foramen is abc^ut equal to that 
from latter point to front of lii^st premolar or back of canine ; 
teeth of moderate size, tlio length of upper tooth-row (exclusive 
of incisors) less than 14 mm., the greatest diameter of nd about 
3 mill. ; mesostyle of and entire or with apex slightly 
notched. 

E,vternal characters . — General form highly modified for sub- 
terranean burrowing habits, the neck so short that the conical 
head with much produced snout appears to be joined directly, 
between the very large, c^jerted front feet, to broad, powerful 
shoulders, behind which the unusually h}ng, nearly cylindrical 
bcxly tapers gradually to somewhat weak and narrow pelvic 
region. Fur dense and velvety, the ha^rs all of the^same length, 



about 12 mm. long throughout body, shorter on head. Muzzle 
well developdj, slightly wider than high, its entire margin 
f^, the upper edg9 folded back and with a do(3p narrow median 
emargin^tion, the whole surface finely and evenly rugose. 
Behind fad the skin of the muzzle is naked and wrinkled along 
mediaij line above, the exact size and form of the naked area 
varying in diflerent individuals, but its length usually about 
7 mm., its biuiadth anteriorly e<|ual to greatest diamett?r of pad, 
that posteriorly somewhat Ifss. Under side of upper lip with 
deep mecUan groove extending forward to muzzle-pad. Eyes 
excessively minute, less than 1 mm. in diamcit^^r, in some 
individuals completely Covered by the integumcmt, in others with 
a pin-hole aperture.* No extcjrnal ear, the meatus .about 2 • 5 mm. 
in diameter. L(?gs so short that scarccdy inure than the%3et 
prqj(ict beyond general integument of Uxly. This is particularly 
trm# of the front higs, which are entii’oly concealed to wrist. 
Front feet very large, the palms orbicular, permanently turned 

• outward, their surface nakinl, finely and evenly tuberculo-reticu- 
lati5, without trace of pads. Toes, live, each armiid with a long, 
slightly-curved nail broadly griMived along under surfacti, that of 
fifth digit not so large as Jibe others. Third digit longest', second 
and fourth sub-e(|ual anO slightly shortia*, fii'st and fifth slightly 
shorter than second and fourth. Hind f(K>t short, somewhat 
triangular in outline, broad through })as(3 of toes but narrowing 
rapidly toward he(3l, the five bx\s with well develojjed, curyed, 
but not flattened claws, much less tmlargod than those of front 
foot ; second, third and fourth digits sub-cijual and longest, fifth 
and first successively shork^r, soles naked, reticulate, with 
five rudimentary tub(?rcles at bases of digits, and a fifth near 

• middle of inner margin, its anterior extremity j)rojecting so as to 
suggest a supplemental (clawless) toe. Dorsum of pes thinlj 
clothiHl, the hairs at its edge forming a slight fringe. Tail 
thickened and fleshy, about 1^ timiis as long as hind foot, 
subterete but somewhat compressiid, much constricted basally; 
scales arranged in rather irregular rings, of wliich there are 
about twelve to the centimeter at middle ; hairs of tail sparse, 
not concealing rings, sometimes forming a thin p(5ncil. Mamma? : 
p2-2;f2-2 = 8. 

Colour. — Fur everywhere dark slaty gnsy, somi^times almost 
blackish, at others more? nearly a dark smoktsgrey, the hairs 
everywhere with a noticeable metallic or purplish iridesceiuie ; 
underparts somi^times a little less dark than back, and occa- 
sionally with a yellowish brown suffusion ; tail concolor with liody. 

Skull.- Thi) skull is long and narrow, tapering gnwlually 
forward from rniddle of brain-case, the widest region, to just 
behind canines, the extreme tip of rostrum widening a little, the 
zygomatic arches not% standing out beyond general contour. 
• • * 

* Much confa|^on h%3 been caused by the supposition that the presence 
or absence of this minute aperture is a specific or racial character. 
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Outline when viewed from the side long wed^-shaped, rounded ' 
off posteriori^. Surface of skull smooth, Accept for a slight 
sa^ttal crest, present in old individuals aloii^ course of parieVil 
suture, add a crest-like elevation extending forward anof outward 
from antero-external angle of interparietal along edge of slightly 
inflated mastoid region, and terminating anteriorly in a f.lightly 
pointed projection. Brain-case with i)ostorior margin nearly semi- 
circular to projecting points already mentioned, then abruptly 
conical to back of intm*orbital r^^on, its outline when viewed 
from behind fusiform, a little less than half as dqep as widc^; 


condyles slightly projecting, but not noticeably breaking general 
posterior outline. Inttu-parietal large, ‘ strap-shaptxl, slightly 
convex in front, similarly concave iKdiind, the lateral extremities 
* s<iuarely truncate, its antero-pos- 

terior diameter about one-third 
transverse diameter. Its anferior 
and lateral sutures remain visible, ’ 
but the lambdoid suture is 

[ obliterated early in life, though 

J ^ its position is usually marked by 

^ a sliglj^t ridge representing the 

lamlxloid crest. Base of brain- 
1^1 case smooth, without conspicuous 

J I 5j|l ridges, furrows or open spaces, 

\ M. the l)ones for the most part some- 

what inflated ; two ill-defined pits 
ML Til surface of basioccipital in front 

11^^ m fclllj of foramen magnum; a shallow, 

/ \ C broadly triangular median furrow 

Y ^ between the low, flattened bulla?,® 

the sub-circular, slightly triangu- • 
which is sometimes 
distinctly indicated, but more 
^ XT . . often very obscure : auditory 

Talpa eiiropKa. Nat. size. „ / . , 

meatus small, nearly circular. 


Inner pterygoid plate small but well developed, the hamulars 
short, turned slightly V)utward ; mesopterygoid space much 
narrower posteriorly than anteriorly, its greatest breadth less 
than half length, its length much more than width of palate 
l)etween posterior molars, its anterior border broadly rounded ; 
region outside pterygoid plate inflated and with low but distinct 
longitudinal ridg(5, convergent anteriorly with that forming edge 
of mesopterygoid space. Interorbital region sub-cylindrical, dis- 
tinctly expanded at middle. Rostrum narrower and somewhat 
abruptly lower than interorbital region, its narrowest point just 
behind canines; naros with*- evident posterior emargination. 
Anteorbital foramen modq'ately large^ kp posterior border ofer 
metastyle of the plate forming outer, wall ^of canal usually 
much narrower than foramen lachrymal foramen above anteor- 
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bital foramen and slightly in front of its middle ; its orifice* over 
r|;^etastyle of •{) Temporal fossa rather large, the distance, from 
j^s posterior border to posterior border of anteorbital foramen 
equal t<f that from latter point to front of first premc^lar or back 
of caniife. Palate moderately bro^id, without special peculiarities 
of foyn, terminating posteriorly, a little behind in a slightly 
raised crescentic ridge ; a vacuity about as large as the minute 
incisive foramen on each side of palate opposite space between 

and m'^. Mandible rathej^ slender, the ramus curved downward 
near middle and upward posteriorly, the angular process nearly 
on level with alveolar line. Coronoid process large, its brotidly 
rounded off extremity rising considerably above articular level, 
its height above alveolar line about e(|ual to least breadth of 
posterior segment of mandible. Arti(jular process slendei®, the 
single articular surface small, normal in position. Angular 
process slightly longer than articular process, and distinctly 
broader, forming an obliqu(ily-set plate directed almost horizon- 
ta^y backward, the extremity slightly hooked upward. 

Teeth. In proportion to the size of the skull the teeth are 
moderately large, their general 
aspect noticeably trenchant. Uppcjr 
incisors simple, cliist!! - shaped, 
perpendicular, forming a strongly 
convex row between (janines, their 
height ecjual, but their breadth 
diminishing regularly from first to 
third ; crowns of first and second 
usually in contact, that of 
separated by a slight space 
second and from canine. 

Lower incisors projecting 
somewhat obliquely for- 
ward, essentially similar to 
the upper tecjth in form, 
but smaller and narrower. 

Upper canine large, two- 
rooted,* the height of the 
shaft greater than that of any 
of the other teeth, and fully 
equal to anterior breadth of 
palate; shaft wider ante- 
riorly than posteriorly, with 
antero-internal longitudinal Fio. 2. 

groove, and highly de ve- Taipa europnea. Teetli x 5. 

loped, slightly concave pos- 
terior cutting edge. Lower panine very small, resembling a 
•fourth incisor, but ^vith shaft conical instead of chisel-shaped, 

* The roots^f Ihij tooth as well as those of the small premolars are- 
distinctly visible in old individuals. 
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a-nd 'set in the jaw at a slightly diflferent kngle posterior 
surface of shaft with well developed loiigitiu^lnal ridge. FirfijJ;, 
second and third upper premolars two-ropted, small, their 
points oiu level with those of incisors and inner, ^usps ot 
molars, their crowns separated from each other ^s well 
as from canine and large preinolar by narrow equal spaces ; 
crowns rather higher than long, compressed, with slightly 
developed posterior cutting edge, narrowly triangular in outline 
when viewed from the side, the i^irst more slender than the 
others, the second and third with Slight though evident postero- 
external angle on cutting edge. Fourth promolar essentially* 
like the other three in form, but much larger and three-rooted, 
the length of crown greater in proportion to height ; no secondary 
cus[)i.. Lower pnunolars two-rootod, similar to the upper teeth 
in form, tlio second and third the same size as smaller upper 
premolars, the first nearly as large as but narrower, 

owing t(j absence of third root, the fourth intcjrrnediate. Upper 
molars with crowns much wider externally than internal Iy,< 
and completely divided into two unequal sections by a cfeep 
longitudipal groove passing l)etween protocono and bases of 
paracone and metacone. Proto(;oiie large, its posterior com- 
missure extending in line parallel to sSgittal plane, and ending 
abruptly at posterior edge of crown, near which it is slightly 
thickened, its anterior commissure similar though shorter, but 
usually showing some tra(;e of thickening,* particularly in 
Pafaconc and metacone sub-equal in and the metacone 
the larger in the former, the paracono in the latter. In //d the 
nletacone is about double the size of paracone, and is the 
largest and highest cusp of the upp(?r molar series, its posterior 
cutting edge and long commissure functioning with similarly 
enlarged protoconid of Styles and outer commissures well 
developed in and forming a distinct 5 mesostyle 

entire or with apex slightly notched. In the parastyle is 
reduced to a minute though usually evident cusplet on the 
cingulum, and the mesostyle to a thickening or angle in 
commissure connecting the two main cusps ; metastyle well 
developed .j* In wi-* the paj*astyle, mesostyle and their commis- 
sures are well developed, metastyle and fourth commissure 
absent ; iriesostyle with apex usually bifid. Middle lower molar 
largest, its protoconid the highest cusp in the scales. First lower 
molar broader posteriorly than anteriorly, second and third 
slightly broader anteriorly than posteriorly, the two triangles 
essentially alike in form. Metaconid of low, scarcely more 

* The thickenings vary considerably in different individuals. Occasion- 
ally they are obsolete, but more frequently they are so well developed as 
to form an evident protoconule arfd metaconule, the latter always tl^ 
larger of the two. ^ « 

t Iji teis tooth there is no anterior Vi outer 'surface of paracone 
essentially resembling that of pm* except for its snSaller lize. 
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than a slight thickening of the cingulum. In the other teeth 
it^s a well develhped cusp nearly e(iual to entoconid. In all 
t^ee teeth the outar cusps are noticeably higher than those of 
the iiinei^ row. • 

Meafltiremenfs , — Average and extremes of five males from 
Borrol^d, Sutherland, Scotland: head and body, 148*4 (145- 
152); tail, 26*8 (26-28); hind foot, 18*8 (18-19). Average 
and extremes of four females from the same locality : head and 
body, 135(i:i;i-138); biil, 25*^3(24-28) ; hind foot, 17*5 (17-18). 
Average and extremes of five mah^s from Solferino, Landes, 
France : hcjid and body, 138 (134-142) ; tail, 26*2 (25 -28) ; hind 
foot, 17 • 8 (17-18). Five females from the same locality: head 
and body, 128*6 (126-133); tail, 27*4 (25-29); hind foot, 17*2 
(17-18). Average and extremes of six males from Lucinj^es, 
Haute-Savoie, France: hcjid and l)ody, 136*6 (132-140); tail, 
24 ‘li (23-26) ; hind foot, 18*1 (17-19). Average and extremes 
of three males from Turin, Italy: head and body, 138*3 (123- 
tail, 31 (27-34) ; hind foot, 19*2 (18-20). Average and 
extnunes of eight males from the .Dehesa d(5 V^alencia, Spain : 
head and body, 144*3 (135 -165) ; tail, 26*6 (26-28) ; hjnd foot, 
18*1 (18-19). For cranijjl measurements see Table, p. 12. 

Spficimens examim^d.— Thtae hundred and ninety, from the following 
localities : — 

Scotland: Borrohol, Sutherland, 9 (Wilson); Black Isle, Cromarty, 3; 
Cromarty,!; Gordonstown, Elgin,!; Gran town -on-Spoy, Flgin,13 (Wilson) ; 
Cortachy, Forfar, 1 (Wilson) ; Stockbriggs, Lanarkshire, 1, *• 

hlNOLAND: Bowdon, Chesliiro, 1; Altrincham, Chester, Cheshire, 1; 
Parsop, Hereford, 1 ; Jjavonham, SulTolk, 1 (Wilson) ; Barrow, Suffolk, J. 
(U.S.N.M.); Arloy, Staffordshire, I (Wilson); Kiighy, Warwickshire, 2; 
Warwickshire, no exact locality, 2; Fiilbourn, Cambridge, 1; Holloway, 
^Somersetshire, 2 ; Somersetshire, no exact locality, i ; Banstcad, Surrey, 2 ; 
Coombe, Surrey, .1; Cobham, Surrey, 2; Fgham, Surrey, 2; Kuockholt, 
Kent, 2; Bromley, Kent, 2; Devonshire, no exact locality, 3. t 

Dknmauk : No exact locality, I (U.S.N.M.). 

Belgium : Waroimno, Li«5go, (C.S.N.M.). . ‘ 

Fuanck : Gniries, Piis-dc- Calais, 1; Pont-do-Briques, Pas-dc-Calais, 1; 
Trinity, Jersey, 2; St. Lawrence, Jersey, 1; Barbizoii, Seinc-et-^Ianio, 2; 
Mclun, Scino-ot-Marno, 1 (IMottaz); Ligni«>ros, ChKrento, 1 (Mottaz); 
Iluelgoat, Brittany, 1; Cadillac-sur-Garonno, Gironde, 1 (U.S.N.M.); 
Foret de Bouconne, (lers, 13; Solf6rino, Jmndes, 10; Caterillo, Hautc- 
Garonne, 10; Ijegouvin, Ilautc-Garonno, 3; Tjuchon, Haute-Garonne, 3; 
Bareges, Hautes-Pyr^n^cs, 5 ; I’Hospitalet, Ariegc, 1 ; Port6, Pyren^es- 
Orientalos, 3 ; St. Gilles, Gard, 1 ; Valcscure, Var, 1 ; Agay, Var, 1 ; 
!fitupes, Doubs, 3 (Mottaz) ; Lucinges, Haute-Savoie, 9; Montaiiban, 
Haute-Savoie,. 15 ; Cranves-Salcs, Hauto-Savoio, 12. 

Spain: Pajarcs, Leon, 2; Castrillo de la Keiua, Burgos, 9; Castanarcs, 
Burgos, 8 ; L4rida, 1 ; Barracas, Castellon, 24 ; Catarroja, Valencia, 4 ; 
Dehesa de Valencia, Valencia, 17. 

Germany : Konigsborg,4 (U.S.N.M.) ; Moritzburg, Saxony, 8 (U.S.N.M) ; 
Ummerstadt, Thiiriugen, 3; Brunswick, 15 (U.S.N.M.); Aachen, 9 
(U.S.N.M.); Bremen,!; Tngolheim, Khoinhessen, 4; Strass, near Burg- 
n^m, Bavaria, 7 ; Niesky, Silesia, *1 ; Kalbo, Saalo, 2 ; Magdeburg, 
Saxony, 1 ; Strassburg, 3. • ^ 

Austria-Hungary: CRallokdz-Somorja,ProsRburg, Hungary, 2; Hatszeg, 
Hunyad, Transyl\^nia, 2. 
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bouHANiA : Bustenari, Prahova, 1 ; Gomana, Vlasca, 1 ; Bucharest, \ « 
(Genoa). ^ 

Buloabia : Sofia, 1 (Andersen). * 

Switzerland : Geneva, 15 (U.S.N.M. and Mot^z) ; Lausawe, Van9», 1 
(U.S.N.Mf) ; Les Plans, Vaud, 2 (U.S.N.M.) ; Ghesi^res, Vaud, 1 (Mottaz) ; 
Andermatt, Uri, 2 (U.S.N.M.) ; Mtirren, 1 ; Thurgau, 1 ; OberlhiBli Valley, 
1; St. Gallon, 8; Hheintbal, St. Gallon, 2; Degersheim, St. Gallon, 3; 
Gossan, St. Gallon, 3; Untervatz. Grisons, 1; Breganzona, ^cino, 1; 
OortivaJlo, Ticino, 6 (B.M. and U.S.N.M.) ; Gomano, Ticino, 2 (U.S.N.M.) ; 
Lugano, Ticino, 4 (B.M. and U.S.N.M.) ; Muzzano, Ticino, 2 (B.M. and 
U.S.N.M.) ; Sorengo, 1 (U.S.N.M.) ; Ci^mignone, Ticino, 1. 

Italy : Turin, 4 (U.S.N.M.) ; Gertbsa di Pesio, Cuneo, 1 (Genoa) ; 
Parma, 2 (U.S.N.M.) ; Gozzano, Novara, 3 (Genoa) ; Frugarolo, Alee- 
sandria, 4 (Genoa) ; Yaccarezza, 1 (Genoa) ; Perti, Finalborgo, 10 (Genoa) ; 
Florence, 10 (U.S.N.M.). 

Bemarka . — With the possible exception of certain bats, the 
common mole shows less tendency to vary geographically than 
any other European mammal of equally wide range. 


2 6. Black Isle, Cromarty, Scot- 
land. 

9. Gordonstown, Elgin. 

6, «Stockbriggs, Lanarkshire. 

9. • Parsop, Herefordshire, Eng- 
land. 

2 d. Bugby, Warwickshire. 

2. Warwickshire. 

d. Fulbourn, Gambridgeshiro. 

2 al. Holloway, Somerset, 
c * 2. Somerset. (HilgeL) 

2 al. Gobham, Surrey. 

1 al. 1. Egham, Surrey. 

9. Knockholt^ Kent. 

2 d. al. Bromley, Kent. 

3 d. Devonshire. 

2 d. Trinity, Jersey, Channel 
Islands. (B. H, Bunting,) 

9. St. Lawrence, Jersey. 

d. Guines, Pas-de-Calais, 80 ft. 
France. 

d. Pont - do - Briques, Pas - do- 
Calais. 

d. Huelgoat, Brittany^ 600 ft. 

2 d, 2 9. Fordt de Bouconne, Gers, 
250 m. (A. Robert) 

2 d, 2 9. Solf6rino, Landes. (A. Ro- 
bert) 

2 d, 2 9. Caterille, Haute - Garonne, 
900-1000 m. (A. Robert) 
2d, 9. Luchon, ^ Haute - Garonne. 
{A, Robert.) 

2 d, 1 9. Bardges, Hautes-Pyr4n4os. 

d. L'Hospitalet, Ari^go. {A, 
Robert) 

d. Port6, Pyr6n6es-Orientales. 

2 d Port4, ^r4n4es - Ormntales, 
1600-1700 m. (A. Robert) 

d. Valescure, Var. 


W. K. Ogilvie- 
Grant (p). 

W. B. Ogilvie- 
Grant (p). 

E. B. Alston (p). 
E. A. Denny (p). 

V 

E. E. Austen (p). 
Tomes Collection. 

H. King (p). 

E. B. Alston (p). 
Dr. Leach (p). 

F. Iloiss (p). 

W. Blackwell (p). 
H. E. Bawson (p). 
Oxley Grabham 

O.^llhomas (^)- 

Mrs. Power (p). 

O. Thomas (c & p). 

0. Thomas (c & p). 

O. Thomas (c & r). 
0. Thomas (p). 

O. Thomas (p). 

O. Thomas (p). 

O. Thomas (p.) 

G. S. Miller (c). 

O. Thomas (p). 

G. S. Miller (c). 
O. Thomas (^. 

• c 

G. S. Mfller (< 4 . 


11. 1. 3. 62-63. 

11. 1. 3. §3: 

79. 9. 26. 3. 

11. 1. 3. 67. 

11. 1. 3. 64-66. 

7. 1. 1. 17-18. 
11. 1. 8. 71. 

68. 4. 22. 1-2. 
79. 9. 25. 5-6. 

58. 1. 2. 1-2. 

11. 1. 3. 61. 

81. 4. 2. 1-2. 

11. 1. 3. 68-70. 

8. 9. 2. 3-4. 

8. 12. 17. 1. 

94, 6. 6. 19. 

98. 1. 9. 3. 

92. 9. 6. 1. 

6. 4. 1. 28-31. 

6. 4. 1. 32-35. 

6. 4. 1. 24-27. 

6. 4. 1. 21-28. 

8. 8. 4.129-132. 
8.9.1.88. 

8. 8. 4. 188. . 

8. 9. 1. 86-87. 

8. 8. 4. 184. 
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cJ. Agay, Var. 

1. Montauban^ Haute - Savoie, 

1000 m. . 

96f 1 9. Stanves-Sales, Haute-Savoie, 

A 000 m. 

5 6fB9, Uranves-Sale», Haute-Savoie, 

^ 909-1200 m. France. (A. 

Eobert.) 

6t 9. Pajdres, Leon, Spain. (N. 
Gonzalez,) 

2. Gastrillo de la Beina, BiC^go», 

Spain. 

* 2 d, 5 9. Gastrillo de la Beina, Burgos, 
d. L4rida, Spain. {N, Gonzalez,) 
6d, 69. Barracas, Gastellon. {N.Gon- 
zalez,) 

3 d, 9. Catarroja, Valencia. {N, Gon- 
zalez,) 

4d.59. Dehesa de Valencia, Val- 
* encia. (N, Gonzalez,) 

3 d, 9. Ingelheim, Bheinhessen, Gor- 
many. 

dj* 9. U m m 0 r s t a d t, Thiiringen. 
(Schuchardt,) 

d. Ummorstadt, Thiiringen. 
(Schuchardt,) 

d, 3 9. Strass, Burgheim, Bavaria. 
(Kihrbitz,) 

2 d, 9. Strass, Burgheim, Bavaria. 
(KOrbitz,) 

d. Niesky, Silesia, (W, Baer,) 

9. Kalbe, Saale. (W, Bauer,) 
d. Kalbe, Saale. ( W, Bauer,) 
d. Magdeburg, Saxony. (Wolter- 
storff.) 

d, 9. Strasaburg, Alsace. (C, Mot- 
taz,) 

2. Gsallokdz-Somorja, Pressburg, 
Hungary. 

2 d. Hatszeg, Hunyad, Transyl- 
vania, Hungary. 

d. Bustenari, Prahova, Bouma- 
nia. (W, Dodson,) 
d. Gomana, Vlasca, Boumania. 

1. Miirren, Switzerland. 

9. Thurgau, 400 m. Switzerland. 

(E, H, Zollikofer,) 

1. Oberhasli V alley, Switzerland. 
(Koesermom,) 

2 d, 9 St. Gallon, 650 m. Switzer- 
land. (E, H, Zollikof^), 
d. Breganzona, Ticino, Switzer- 
land. (E, H, Zollikofer), 
d. Gortivallo, Ticino. (E, if. 
Zollikofer), 

9. Lugano, Ticino, 800 m. 

» d. Muzzano, Ticino. (A7. H, 
Zollikof^). * * 

9. Gremignono, 

ZolUkofer), 


G. S. Miller (c). 

A. Bobort (o & f). 

8. 8. 4. 135. 

97. 1. 9. 1. 

A. Bobert (c & f). 

0. Thomas (f). 

5.4. 4. 1. 5. 4, 

9. 3-5. 

5. 11. 18. 1-8. 

0. Thomas (f). 

8. 2. 9. 26-27. 

G. S. Miller (c). 

8. 8. 4. 20 -21. 

N. Gonzalez (c.) 

O. Thomas (p). 

0. Thomas (f). 

8. 7. 7. 1-7. 

8. 2. 9. 28. 

8. 2. 9. 29-40. 

0. Thomas (p). 

8. 2. 9. 1^-15. 

0. Thomas (r). 

8. % 9. 17-25. 

0. Hilgert (c). 

8. 11. 2. 11-14, 

Lord Lilford (p). 

11.1.1.115-116. 

Lord Lilford (p). 

11. t. 1. 137. 

Lord Lilford (f). 

11. 1. 1. 1-4. 

Lord Lilford (p). 

11.1.1.182-184., 

Dr. Fj. Hamilton 

/p\ 

97. 12. 4.1,^ 

Lord Lilford (fJ. 
Lord Lilford (p). 
Lord Lilford (p). 

11. 1. 1. 5. 

11. 1. 1. 136» 

11. 1. 1. 135. 

0. Thomas (p). 

8. 8. 10. 10-11. 

BudapoRt Museum 94. 3. 1. 27-29. 
(P)- 

C. G. Danford (c). 3. 2. 2. 20-2V. 

Lord Lilford (p). 

4. 4. 6. 13. 

Lord Lilford fp). 
W.* Gartner (p;. 

0. Thomas (p). 

4. 4. 6. 14. 

92. 10. 5. 3. 

4. 4. 5. 26. 

Tomes Gollection. 

7. 1. 1. 130. 

0. Thomas (p). 

4. 4. 5. 23-25. 

• 

0. Thomlis (p). 

2. 8. 4. 17. 

0. Thomas (p). 

2. 8. 4. 15. 

0. Thomas (o <& p). 
0. Thomas (p). 

2. 7. 1. 1. 

2. 8. 4. 16. 

9 

0. Thomas (p). 

2. 8. 4. 20. 
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TALPA 


TALPA CiECA Savi. 

18^1. TaVpq0fifBca Savi, Kuovo Giorn. de* Lotterati, Pisa, i, p. 265. 

1857. Talp^ cmca Blasius, Saugethiere Deutschlands, p. 115. 

1906. Talpa c»ca Gamerano, Boll. Mus. Zool. ed Anat. Comp, della II. 

^{Jniv. di Torino, xxi, No. 530, p. 1, June 22, 1906. 

1910. Talpa caaca Trouessart, Faune Mamm. d’Europe, p. 63. 

Type locality, — Mountains near Pisa, Italy. 

Geographical -Mediterranean region, eastward 

into Asia Minor ; details of distribution not known. 

Diagnosis. — Smaller than Talpa europspa (condylobasal length 
of skull, 29-32 ram. instead of 33-37 mm.) and skull with 
narrower rostrum and palate (breadth of rostrum over caniges 
about 4 mm. instead of 4 • 6-5 mm.) ; temj)oral fossa shortened, the 
distance from its posterior margin to posterior margin of anteor- 
bital wramen about equal to distance from latter point to second 
premolar ; anteorbital foramen large, its posterior border over 
of last molar, the plate forming outer wall of canal a 
slender, terete thread ] teeth small, the length of upper tooth-row 
(exclusive of incisors), 11-12 mm.; mosostylo of and with 
apex deeply notched (this ^aracter not visible in si)ecimens with 
much worn teeth). 

Measurements.- Average and extremes of five specimens from 
Cortivallo, Ticino, Switzerland : head and body, 133 • 8 (125-1 42) ; 
tail, 25*2 (21-30) ; hind foot (dry), 15*6 (15-16). Average amd 
extremes of three specimens from Reggello, Tuscany, Italy (in 
alcohol) : tail, 23*6 (22-25) ; hind foot, 14-7 (14-4-15'5). Foi 
cranial measurements see Table, p. 17. 

• Specimens examined. — Twenty-five, from the following localities : — 
Switzkrland : Agmizzo, Ticino, 1 ; Bellinzona, Ticino, 1 (U.S.N.M.) ; 
Breganzona, Ticino, 1 (U.S.N.M.) ; Canabbio, Ticino, 1 (U.S.N.M.) ; Corti-^ 
vallo, Ticino, 5 (U.S.N.M.) ; Lonvico, Ticino, 2 (U.S.N.M.) ; Lugano, 
Ticino, 3 (U.S.N.M.) ; Muzzano, Ticino, 1 (U.S.N.M.) ; Origlio, Ticino, \ 
(U.S.N.M.) ; Sorengo, Ticino, 1 (U.S.N.M.) ; Stabio, Ticino, 1. 

Italy ; Begollo, Tuscany, 4 (U.S.N.M.) ; N.S. della Vittoria, Ligurian 
Appeninea^ 1 (Genoa) ; no exact locality, 2. 

6. Agmizzo, Ticino, Switzerland. O. Thomas (p). 2.8.4.18. 

{E. H. Zollikofer.) 

6. Stabio, Ticino. {E. II. ZoU O. Thomas (p). 2. 8. 4. 19. 

likofer.) 

d, 9 al. Italy. Dr. Biippell (c). 45. 7. 22. 32-33. 

TALPA OCCIDENTALIS Cabrera^ 

1907. Talpa cmca occidentalis Cabrera, Ann. and Mag. Nat. Hist., 7th ser., 

XX, p. 212, September, 1907. Type in Cabrera collection. 

1907. Talpa cmca occidentalis Cabrera, Bol. Beal. Soc. Espafi. Hist. Nat., 
Madrid, vii, p. 222, October, 1907. (For date see Cabrera, Ann. 
and Mag. Nat. Hist., 8th ser., t, p. 189, February, 1908.) 

19l0. Talpa cmca occtden^oCia ^Trouessart, ^une Mamm. d’Europe, p. 68. 

. Type localitjfi^ — La* Granja, Province of Segovia, Spain. 
Geographical distribution.^lhov\BX!L Peninsula. 
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Diagnom, — Like Talj^a cseca but skull* rather robust, the 
breadth of rostrum over roots of canine^ usually more t&an 
4 mm. ; ^nteorbital foramen contracted, its posterior flbrder oW 
mesostyle of the plate forming outer wall of canal Usually as 
wide as transverse diameter of foramen; crowns of^^molars 
appreciably enlarged (length of upper tooth-row, exclusive of 
incisors, frequently more than 13 mm.), but dentition otherwise 
as in TaZpa cseca, a 

Skull— The skull is somewhat larger and more robust than 
that of Talpa caeca, a character particularly noticeable in tile 
greater width of rostrum and palate. In details of structure, 
however, it shows no striking peculiari- 
ties except in the form and position of 
the anteorbital foramen. This foramen 
is noticeably smaller than * in gVi/pa 
cfipca, and its posterior border lies over 
middle or front of second molar instog^ 
of over front of third. The plate form- 
ing outer wall of canal is wider and less 
thread-like than in Talpa cseca. Zygoma 
about as lo9g as in Talpa cseca^ but 
owing to the different position of pos- 
terior border of anteorbital foramen, the 
n*^*®** 3‘ distance from this point to posterior 

eige of temporal fossa equals that from foramen to canine, or 
even in one exceptional instance, to outer incisor. 

• Teeth,— The upper molars are distinctly larger than those of 
Talpa cseca, but otherwise the teeth show no poculiai-ities. 

. Measurements. — Type (from Cabrera): head and body, 102 ^ 
^tail, 24; hind foot, 15*5. Average and extremes of five 
specimens from La Granja, Segovia, Spain (in spirit, body 
contracted); head and body, 101*6 (98-107); tail, 26*6 
(26-27); hind foot, 16*4 (16-17). Adult male from Galicia; 
head and body, 112; tail, 26; hind foot, 15*4. Two males 
from Cintra, Portugal; head and lx)dy, 118 and 120*; tail, 26 
and 26 ; hind foot, 16 ivid 17. For cranial measurements see 
Table, p. 17. 

Specimens examined,— Ten, from the following localities ; — 

Spain : Galicia, 1 ; La Granja, Segovia, 5. 

POBTUGAL ; Cintra, 4. 




1 al. Galicia, S^ain. 
2($,29al. La Granja, Segovia, 
Spain. 

Skull. La Granja, Segovia. 

2 <^, 1 al. Cintra, Portugal. 

1 skull. 


Prof.Seoane (c&p). 94. 1. 1. 28. 

M.delaFBcalora(c). 8. 7. 80. 19-22. 

M.delaEscalera(c). 6. 11. 4. 2. 

0. Thomas (c & p). 98. 2. 2. 8 9, 68, 

" 59. 
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TALPA ROMANA Thomas. 

1902, Talpa romana Thomas, Ann. and Mag. Nat. fiist., 7th s€f^, x, p. 567, 
December, 1002. Type in British Museum. ^ 

1904. Talpa romana Gamcrano, Mem. Keale Accad. Sci. di Torino, 2nd ser., 
Liv, p. 81. ^ 

1910. Talpa romcma Trouessart, Faune Mamm. d’Europe, p. 64. 

Type locality, — Ostia, Home, Italy. 

Geographical distribution , — Viemity of Rome, Italy. 

Diagnosis , — Externally similar to Talpa europma but a trifle 
larger; skull and dentition more rpbust than in the related 
animal (greatest diameter of m} about 4 mm. ; length of upper 
tooth-row, exclusive of incisors, 14 to 15 mm.) ; mesostyle of all 
three upper molars bifid at tip. 

Skull and teeth , — Except that it is rather more robus^ the 
skull does not differ appreciably from that of Talpa europeeay 
though posterior base of zygoma appears to be usually situated 
somewhat further back. Teeth as in Talpa europ&nay but ItftgSr^ 
throughout, a difference particularly noticeable in the first upper 
molar aiid in the large lower cheek-teeth (the combined length of 



FlO. 4. 

Crown of molars In mropvea (a), and T. tomann (b). x 6. 


these four teeth about 1 0 mm, instead of about 8 mm.). In form 
the teeth are similar to those of the related animal, but the 
mesostyle of is relatively as well as actually larger, and its tip . 
is distinctly bififj, though not so deeply as in the succeeding 
teeth. Cingulum l)etween outer bases of main cusps of lower 
molars better developed than in T, europeeay its edge frequently 
forming an evident cusp, especially in m 2 - 

Measurements. — External measurements of type (from 
Thomas) : head and body, 126 ; tail, 29 ; hind foot, 19 ifill 
measurements from skin).' Four males from the vicinity of 
!l^me (in alcohol) ; head and body, 138- 3^(1 30-cl46) ; tail, 28*6 
(27—30) ; hind foot, 19 • 6 (19-20). JThree females fcom the same 
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Ic^lity : head and body, 127*5 (126-130) ; tail, 29*5 (29-30 ) ; 
hind fpot, 18*4 (18-18*6). For cranial measurements see Table, 
P. 19. c. €4 • 

Specimens examined, — Fourteen, from the vicinity of Bome*(B.M. and 
U.S.N.M.) ; also about fifty from the same region in Turin Museu^. 


Remarks, — Talpa romana is a well characterized species, 
readily distinguish^ from other European moles by its unusually 
large teeth. 


1. Ostia, Home. 

1. Frascati, Home. 
d,^al. Home. 

2 6, Home. (C. Coli,) 


Dr. L. Sambon (c & i>). 1'. 1. 2. 8. 

(Type of species.) 

Dr. L. Sambon (c & p). 1. 1. 2. 9. 

Genoa Museum (e). 3. 1. 31. 1-2. 

G. Barrett-Hamilton (p). 11. 1. 2. 1-2. 


Sub-Family DESMANIN-®. 

Oeograpliical distribution, — South-western France and northern 
half of Iberian Peninsula ; eastern Russia and western Sibei<3f^ * 
Characters, — Teeth in front of molars not differentiated by 
form into incisors, canines, and premolars ; anterior upper 
incisor greatly enlarged, canine-like^j directed downward, its 
outer edge highly trenchant, the two anterior lower incisors 
slightly elongated, projecting obliquely forward ; external form 
less evidently mole-like than in the TalpinWy modified for 
a4'uatic life, the much enlarged hind feet with completely webbed 
toes, the front feet smaller, not peculiar in form ; tail long ; 
faiuzzle depressed. 

Remarks. — The sub-family Desmaninse contains the genera 
Reamana of Russia and Siberia, and Odlemys of the Iberian 
^Peninsula and south-western France, strictly acpiatic animals 
not distantly related to the American moles. The anterior 
^teeth present a much higher degree of specialization than that 
met with in the Talpinse. 

Genus GALEMYS Kaup. 

•• 

1829. Oalemys Kaup, Entw.-Gjesch. u. Natfirl. Syst. Europ. Thierwelt, i, 
p. 118 (Mygale pyrenaica Geoffrey). 

1846. Qalomys Agassiz, Norn. Zool., Index Uuiv., p. 149 (Emendation of 
Oalemys), 

1849. Mygalina I. Geoffroy, D’Orbigny’s Diet. Univ. d*Hist. Nat., iv, p. 709 
(Mygale pyrenaica GooStoy). 

Type species, — Mygale pyrenaica Geoffroy. 

Geographical dtsfnbufton.-^Northern half of Iberian Peninsula, 
and Pyrenean region of south-western France. 

Characters, — Tail flattened laterally at distal extremity, else- 
where terete ; unicuspid ttseth slender^ fheir^width conspicuously 
less than height of crown ; main cusp of lan’ge premolar trenchant 
* interiorly ; brain-case without unu^al ridges. 
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HeTndrka . — Thd genus Oalemys is readily distinguishable from 
the Russian and Silurian Destnanay* in which the tail is flattened 
lifterally ‘ftiroughout, the unicuspid teeth are low and t^ick, their 
width aUbut equal to height of crown, the main cusp of large 
prem<^ar is rounded anteriorly, and the ridges on brain-case are 
unusu^ly developed. It contains a single species, peculiar to 
south-western Europe. 

GALEMYS PYRENAICUS Geoflroy. 

(Synonymy under subspecies.) 

Geographical distribution. — South-western France (Pyrenees 
and their immediate neighbourhood) and northern half of IbeAan 
Peninsula. 

diagnosis . — General characters as in the genus ; head and 
body, 110 to 135; tail, 130 to 155; hind foot, 32-5 to 38; 
condylobasal length of skull, 33 to 35*5 ; mandible, 22 to 24. 

’External characters . — Form somewhat intermediate between 
that of a mole and rat, the body less elongated than ip Talpa, 
but the neck almost ecjually short (so that auditory orifice 
appears to be at shouldef) and the muzzle similarly produced ; 
legs less shortened than in the moles and front feet not ‘ 
specially enlarged; tail rat-like, longer than head and body. 
Fur less dense and velvety than in the moles, and of the peculiar 
(|uality characteristic of a(j[uatic mammals, the hairs of iVo 
kinds, the longer, coarser ones about 12 mm. in length, those of 
shorter under fur about half as long. Head conical, as in thb 
moles, but the much elongated snout (length about 20 mm. from 
^ncisors) greatly flattened instead of terete, its breadth at middle 
about 7 mm., depth in same region 2 mm. At tip the muzzle 
broadens rather abruptly to al)out 10 miru, the broadencja 
portion divided by shallow notch at middle of anterior border 
into two slightly indicated lobes; at middle of each lobe ana 
about 1 mm. back from anterior edge is situated one of 
the rather large, transversely elongated nostrils.l^ The median. 

* The synonymy of this genus is as follows : — 

1777. Desmana Gueldenstaedt, ** Beschaft. Berliner Gosellsch. Naturforscfi. 

Freunde, iii, p. 108.’’ (Castor moschatus Linneeus.) 

1799. Desman Lac4p4d6, Tabl. Mamm., p. 7. Same type. 

1800. Mygale Guvter, Lee. d’Anat. Comp., i, Tabl. 1. Same type. (Described 

in Tabl. E14m. d’Hist. Nat. des Anim., p. 109.) 

1815. Desmanus Bafinesque, Analyse de la Nature, p. 59 (Emendation of 

Desman). 

1829. Myogalea Fischer, Synops. Mamm., p. 250 (Substitute for Mygale). 
1880. Caprios Wagler, Nat. Syst. Amphibien, p. 14 (Substitute for Mygale). 
1836. MyogaU Brandt, Wiegmann*s Archiv fiir Naturgesch., 1834, i, p. 176. 

t The actual narial opening is situated at extreme inner portion of 
. neBtril, and is capable of complete closure by the combined action of 
antero-internal bordet of nostril, a narrow semilunar membrane at upper 
edge of inner narflil apArture, and a large wart-like thickening of upper 
border of nost|il. 
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notch is continued backward on upper suriace as a narrow 
groove still further dividing the two lobps; on under side 
it is continuous with a similar though much longer groove 
extending to middle of upper lip. Each lobe is^ further 
marked by a narrow groove extending backward and sj^htly 
inward from near outer edge of nostril. Surface of lobes 
very finely rugose and pitted, that of rest of muzzle coarsely 
rugose and without pits. Behinc} lobes the muzzle is naked 
along median region, thinly haired at sides and beneath. 
Eye minute, essentially as in Talpa^ though probably nevef 
covered by the integument. No exWnal ear, the meatus about 
4 mm. in diameter. Front feet rather large and broad, readily 

turned outward but not perma- 
nently in this position, the five 
short fingers joined by a nufrow 
web, and armed with strong, 
slightly curved claws 4 to 5 mn^ 
in length; fourth digit lon^eSt,' 
fifth and third sub-equal and 
slightly shorter, second and first 
still shorter. Palms naked, their 
surface finely tuberculo - rugose, 
without trace of larger tubercles, 
though the surface is marked 
by three deep wrinkles ; balls of 
digits projecting ’ conspicuously 
beneath bases of claws. Dorsal 
surface of front foot covered 
with minute hairs, these lengthen-^ 
ing along edges to form distinct 
fringes. Hind foot much larger 
than front foot, the toe^ webbed 
to base of claws, the claws 
similar to those on front foot 
but larger; fourth digit longest, 
third, fifth, second and first suc- 
i cessively shorter, the first extending nearly to end of first 
.phalanx of second; surface of sole like that of palm, the 
three longitudinal wrinkles at bases of digits well developed, 
the large inner tubercle present in the moles very slightly 
develop^, its ei^remity not projecting like a supplemental 
digit. Upper surface of hind foot naked, somewhat more 
coarsely tuberculate than sole. A fringe of stiffened hairs 
along' outer edge of outer toe and continuing along foot 
'nearly to heel. Tail longer than head and body, terote except 
at tipf where it is flattened laterally, ^cales arranged in soine- 
v^t irregular rings, of Vhich there are about nine to ihe 
c^timeter at middle of tail. Hairs of t£l shirt, not conceal- 
scales except on flattened termiij^ portion, where they form 


c 



Fig. 6. 

Galemyt pyrenaicus. Xat. size. 
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a rudimentary dorial and ventral keel. Mammie :» 1 — 1, a 1 — 1, 
* 2-2 =' 8 . 

• ColouA — Back and sides dark brown varying somewhat in 
‘exQot shide, but never a distinct slaty as in Talpa, tne longer 
hairs^ighter than the under fur and sometimes producing a 
slight etfect of coarse “lining,” particularly on posterior third 
of back and along sides. Under parts buffy in rather strong 
contrast with back, but without true line of demarcation. 
Hairs of tail and feet buffy. Claws whitish. 

* Skull , — Jn general the skull resembles that of Talpa europsea^ 
but the brain-case is shorter and squarely truncate posteriorly, 
the interorbital region is shorter and narrowed instead of 
widened at middle, and the rostrum is longer. Surface of skull 
smooth except for the same ridges as in Talpa, those at sides of 
brai^-case not unusually developed. Brain-case decidedly more 
than half as deep as wide, its outline when viewed from behind 
vaguely pentagonal, its posterior margin nearly straight, though 
wiwi slight median swelling ; condyles not projecting posteriorly, 
completely hidden when viewed from above. Interparietal 
projecting further forward than in Talpa, its antero-posterior 
diameter nearly equal tef its width. Base of brain-case with 
deep but broad median furrow, tlie surface of the bones more 
angular and less inflated than in Talpa ; no pits in basioccipital 
in front of foramen magnum. Bullae low and flattened, less 
perfectly formed than in Talpa, the tympanic bone annular ^d 
retaining its distinctness, though join^ with surrounding parts ; 
meatus large, occupying about one-half surface of bulkB. 
Mesopterygoid space short, its length scarcely etjual to width of 

^palate between posterior molars, its width about one-third length, 
its anterior border double rounded, encroached on by slight 
median spine. Outer pterygoid plate reduced to a small buff 
evident ridge. Tnterorbital region hour-glass shaped, widening 
more rapidly posteriorly than anteriorly, its narrowest region 
slightly behind midrlle. Zygoma straight, flattened posteriorly, 
compressed anteriorly, its length (measured froni posterior border 
of orbit to posterior border of anteijrbital foramen) equal to 
distance from posterior border of anteorbital foramen to front of 
canine. Rostrum about as wide as in Talpa, but relatively 
longer, the distance from posterior border of anteorbital foramen 
to gnathion about equal to greatest breadth of brain-case instead 
of much less, its dorsal surface on level with fjiat of interorbital 
region, its outer margins nearly parallel to the squarely truncate 
anterior extremity. Nares scarcely emarginate posteriorly. 
Anterior portion of border of alveolus of large incisor distinctly 
thickened, the thickened region terminating laterally in a small 
bi^t evident wart-like nodule. L&chrymal foramen over middle 
anteorbital foramen and middle rn^. Posterior border of 
anteorbital foramen ever parastyle of Palate essentially as 
in Talpa, but; vacuities sma^er and incisive foramina large, their 
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longitudinal c^i^meter about equal to width* of palate in same 
region. Posterior palatal ridge much as in Talpa^ but the 
extremities product as distinct backward-curved «process<l^. 
Mandible rather robust, the ramus nearly straight, th^ angular ' 
process much below alveolar line Coronoid process hi^ and 
narrow, slightly recurved at tip, its height above alveol& line 
considerably greater than least breadth of posterior segment of 
mandible. Articular process shyrt and robust, the single 
articular surface rather large, normal in position. Angular 
process longer than articular process, its form essentially as 
in Talpa, 

Teeth , — Dentition relatively heavier than in Talpa europsea, 
the^teeth, with exception of anterior upper incisors, less trenchant 

in general aspect. An- 
terior upper incisor much 
the largest of all the 
teeth, the two together 
closing entire front'^f 
palate; shaft triangular 
in cross section, and all 
^ three faces sub-triangular 
in outline, the posterior 
and antero-external faces 
widest, the former slightly 
concave, the latter 
slightly convex, the two 
forming a perpendicular 
external cutting edge 
about 4 mm. in length 
along their line of con-* 
tact ; a much shorter but 
well developed cutting 
edge along lino of contact 
of posterior and antero- 
internal faces, extending 
from acutely triangular- 
pointed apex of tooth to 
point of contact with 

tooth of opposite side, 

a distance of about 
0 * 6 mm. ; line of contact 
between antero-external 
and antero-internal f^ces 
marked by a slight though evident ridge; height of shaft 
about equal to width of palate ; first and second lower incisors 

small, chisel-shaped, strongly'^ imbricated, the second abqpt 

i^ice as large as first, tUeir shafts directed forward in line 
'^th upper portion of symphysis menti, the t^w of the four 
ijibth together forming a straight transverse cutting edge whidh 




E:o. 6. 

Oalemys pyrenaious. Teeth x 5. 
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acts in oppositiontto combined posterior surface of large upper 
incisors. Upper unicuspids forming an unbroken row continuous 
posteriorly with series of cheek, t^th, but separated anteriorly 
*frqm lai^ incisor by distinct space into which the apex of 
second lower incisor fits when jaws are closed. Two anterior 
unicui^ids and i^) minute, terete, single-rooted, their axes 
direct^ backward and falling in same lino with those of two 
anterior lower unicuspids wh^ jaws are closed. Third unicuspid 
(canine) two-rooted, its crown perpendicular, compressed, larger 
than those of first and second combined, and distinctly greater 
in height. Fourth unicuspid (pm^) single-rooted, subterete, 
scarcely larger than second. Fifth and sixth unicuspids (pm^ 
and pm®) essentially like canine, their crowns distinctly hi^er 
than wide, compressed obliquely to the tooth-row, with slightly 
devebped anterior and posterior cutting edge. Height of third 
and fifth sub-equal, greater than in the others, their tips about 
on level with main cusps of molars ; sixth lower than fifth but 
wi£ii crown longer and posterior ridge better developed. Lower 
unicuspids not unlike pm® and pm® but with crow/is lower and 
longer, slanting a little forward, each with a faintly developed 
antero-internal lobule. Tliese teeth are slightly imbricated and 
their form approximates that of the unicuspids of the Soricidw, ' 
First and second (/g and <,) higher than third, their form suggest- 
ing that of anterior lower incisor^ all three single-rooted. 
Fourth larger than any of the first three, obscurely two-rooiJi^ ; 
fifth slightly smaller, single-rooted ; sixth largest of the 

series, distinctly two-rooted, its cusp nearly on level with 
main cusps of molars, its antero external lobule (rudiment of 
jparastyle) more evident than in the others. Large upper pre- 
molar three-rooted, its crown area about equal to that of third 
molar, its main cusp with well developed anterior and posterioi*' 
cutting edges, its antero-internal cusp small but evident, its 
postero-internal cusp about e<iual to protocone of m®. UppeiT 
molars with crowns wider and less oblique than in Talpa 
europma, and main cusps not so high. Transverse groove 
between bases of main cusps converted into a median pit by 
better- development of commissures of protocone and larger size 
of protoconule and metaconule. Paracone and metacone about 
equal in height, the latter slightly the more robust. Styles well 
developed, except the reduced parastyle of m^ the mesostyle in 
each' tooth completely divided into two cusps, the W-pattern thus 
changed into two V-shaped figures. Third upper molar with 
crown area about two-thirds that of second, its metastyle and 
fourth commissure absent. Lower molars essentially as in 
Talpa europseay but contrast in height of outer and inner 
cugps very slight. * 
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Galemys pybenaicus pybenaicus Geoflroy. 

1811. Mygfile pyrenaica Geoffrey, Ann, Mus. d’Hist. Nat., ?*aris, xvii, 
p. 193. ^ V 

1910. Myogale pyrenaica Trouossart, Faune Mamm. d’Europe, p. ^ 


Type locality , — Near Tarbes, Hautes-Pyrenees, France. 

Geographical distrihuiion , — Pyrenees and adjacent portion of 
southern France ; probably also * north-eastern Spain to the 
Ebro ; Asturias ? • • 

Diagnosis . — Hind foot, 32*4 to 34 • 6 mm. ; condylobasal 
length of skull about 33 to 34 mm. 

^Dolour , — Back and sides intermediate between prouts-brown 
and seal-brown, the longer hairs not so dark as under fur and 
with a conspicuous lustre ; a small ill-defined buffy area around 
eye. Underparts varying from ochraceous-buff to a dull^light 
cream-buff, clouded by slaty under colour. Front feet dull 
ochraceous-buff tinged with dark brown. Hairs of tail tflid ' 
fringe on hin^ foot light buffy. 

Mec&turements . — Two males from Ax-les-Thermes, Ariege, 
France: head and bodyi 115 and 136; tail, 134 and 137 ; hind 
foot, 34 ‘6 and 34. Average of three females from the same 
locality: head and body, 117 (110-133) ; tail, 131*6 (126-137) ; 
hind foot, 32 * 9 (32 * 4-34). For cranial measurements see Table, 


^ Specimens examined. — ^Fifteen, from the following localities 

Fbanck: Ax-les-Thermes, Ariege, 5; Pyrenees, no exact locality, 8 
(B.M. and U.S.N.MJ. 

Spain : Pajdres, iLeon, 2. 


2 al. Ax - les - Thermes, Ariege, 
720 ra. Prance. 

6, 9. Ax-les-Thermes, Ariege. 

2. Pyrenees. (Verreaux.) 

1. Unknown. 

1 al. Pyrenees. 

1. Pyrenees. 

1. Pyrenees. • 

d, 9. Pajdres, Leon, Spain. 
(N. Gonzalez.) 


Toulouse Museum 1. 7. 27. 1-2. 

V. Builles (p). 8. 3. 27. 4-5. 

Tomes Collection. 7. 1. 1. 15-16. 
F. Maxwell Lyte (p). 62. 1. 13. 2. 
(No history.) 

Purchased (Parzu- 41. 918. 
daki). 

Dr. J. E. Gray (p). 43. 10. 14. 1. 

O. Thomas (p). 8. 2. 9. 47-48. 


Galemys pybenaicus bufulus Graells. 

1897. MyogaUa ruf ula Graells, Mem. Heal. Acad. Sci., Madrid, xvii, p. 460. 
1910. Myogale pyrenaica rufula Trouessart, Faune Mamm. d*Europe, p. 61. 

Tyle locality . — Kio Balsafn, above the Yenta de los Mosquitos, 
Sierra de Guadarrama, Segovia, Spain. 

. Geographical distribution . — Central •Sj^ain,, south of the Ebro 
galley. ; • * 

Dia^HS.—Smd foot, 36 to 38 mm.; condylobasal len|;th 
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of skull about 34 * 5 to 35 * 5 mm. ; colour apparently not so dark 
as in the Pyrenean race. 

ColoUif . — Upper parts essentially as in O, pyrenaicus pyrenaidis, 
but slightly less dark, the general hue somewhat leaden'. Lon^jar* 
hairs on rump distinctly huffy. Pale area around eye largr^* and 
more noticeable than in the Pyrenean form. 

Measurements, — Three males from Silos, Burgos, Spain : head 
and body, 123, 131 and 134 ; tail, (435, 145 and 156 ; hind foot, 
36, 38 and 38. For cranial measurements see Table, p. 27. 

Specimens examvtied,—^\Yi^ five from Silos, i)rovince of Burgos, Spain, 
and.ono from Buitrago, province of Madrid (U.S.N.M.). 

jRemarlcs, — The central Spanish form of Oalemys appears to 
be ‘well differentiated from true pyrenakus by its greater size, 
a character which is particularly noticeable in the larger, 
more massive skull. Two specimens from the Asturias (]^^>s. 8. 
2. 9. 47-48, Pajares, Leon, N. Gonzalez, collector) are apparently 
identical with the Pyrenean animal. 

When in the water this animal shows much less agility 
than thu water-rat and water-shrew, probably because, though in 
appearance the most perfectly adapted of the three to a(][uatic 
life, it retains too much of its Talpine inheritance of shortness of 
limb and heaviness of general form to be an active swimmer. 
Its defective vision, inherited from the same source, would also 
teod to a like result. 

2 9 sks. Silos, Burgos ; Spain. Rov. S. Gonzalez (c). 8. 7. 7. 8-9. 

,<J,2sks. Silos. G. S. Miller (c). 8.8.4.43-45. 

Family SOlilCID^. 

• . 

1821. Soricidss Gray, London Med. Repos., xv, p, 800, April 1, 1821. 

Geographical distribution, — Throughout tropical and temperate 
Africa, Europe, Asia (including the Malay Archipelago), North 
America, and the extreme northern portion of South America. 

Characters. — Skull long and narrow, strongly tapering an- 
teriorly, most of the sutures disappearing early in life ; zygomatic 
arch incomplete, represented by a slight though usually evident 
rudiment of the zygomatic process of maxillary ; floor of brain- 
case with median longitudinal bridge of bone and wide lateral 
fenestrate area on each side, in which auditory parts are sus- 
pended ; tympanic bone annular, not attached to skull ; basi- 
sphenoid without Wditory process ; no external pterygoid plate ; 
inandible with complete double articulation ; anterior teeth not 
differentiated by form into incisors, canines and premolars, the 
first upper incisor very large, strongly projecting forward, its 
tip hooked downward, its base^with a secondary lobe, the anterior 
lower incisor nearly straight, much prqdiiced p axis of mandible, 
the other anterior teeth forming a series of sm^.11 unicuspids,^^ 
i|iffering from each other chiefly in size ; crowns of ^pper molars 
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low, sub-quadrate in outline (except the much reduced' thiid), , the 
paracone and metacone near middle of crown, the styles and 
cdlnmissus^s well developed and forming an important functional 
of tlfe cutting apparatus ; form mouse-like, but snout always 
pomtid and much produced beyond incisors, eyes small, and ears 
often partly or entirely hidden in the fur. 

Bemarks, — The members of the family Soricidm are at once 
recognizable among Europeajj. Insoctivora by their mouse-like 
form, small eyes, and sharply pointed muzzle. They are all of 
small size, the largest (Neomys fodienn) not so large as a house- 
mouse, while the smallest {Pachyura etrusca) is one of the least 
of known mammals. Notwithstanding their manifestly primitive 
general structure, the Soricidm present a very high degree of 
specialization in the form of the anterior teeth, the absence of 
the ;^goiiia, and the remarkable double articulation of the jaw. 
About fifteen genera are known. Four of these are represented 
in Europe. 

KEY TO THE EUROPEAN GENERA OP SOIUCIDJE, 

Posterior lower molar with five cusps ; tooth pigmented 
at tips ; tail without spij^nkling of elongated hairs. 

Upper unicuspid teeth 5-5 ; cutting edge of anterior 
lower incisor with more than one lobo ; feet not 

fringed iSforca;, p. 29. 

Upper uniouspid teeth 4-4 ; cutting edge of anterior 

lower incisor with one lobe ; feet fringed. (Water < 

Shrews) Neomys^ p. 65. 

Posterior lower molar with four cusps; teeth white 
throughout; tail with noticeable sprinkling of 
elongated hairs. 

Upper unicuspid teeth 4-4 Pachyura^ p. 81. 

Upper unicuspid teeth 3-3 Croddura, p. SG*. 

Genus SOREX Linnaeus. 

1758. Sorex Linnaeus, Syst. Nat., i, 10th ed., p. 53. 

1829. Oxyrhin Kaup, Entw.-Gesch. u. Naturl. Syst, Europ. Thierwelt, i, 
p. 119 (Included the undeterminable Sorex cofistrictus Hermann 
^ and 8. tetragonurus Hermann ; the latter may be .'*hosen as type). 
1835. ' Amphisorex Duvemoy, M4m. Soc. du Mus. d’Hist. Nat., Strasbourg, 
II, p. 23 {hermanni = Neofnys fqdiens skull + Sorex araneus 
tetretgonurus animal) Part. 

1838. Corsira Gray, Proc. Zool. Soc. London, 1837, p. 123. June 14, 1837 
(vulgaris = araneus), 

1842. Otisorex De Kay, Zool. of New York, i, Mamm., p. 22 {platyrHrms 
= persmatus), • 

1857. 8(yrex Blasius, Saugethiere Deutsohlands, p. 124. 

1890. Homalurus Schulze, Schriften Naturwiss. 'Yereins Harzes in Werni- 
gerode, v, p. 28 (aljpinus). 

Type species, — Sorex araneus Linnseus. 

Oeographicdl distribution, — ^Northern portion of both hemi- 
spheres ; in Eu|iope west to Ireland and south to central Spain 

a/iiif.ViArn Tf.n.1\r. 
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. Characters , — Upper unicuspid teeth 6-^: (dentarl formula : ‘ 
* ^ ^ = ^2) > posterior lobe of anterior upper 

incisor frilly half as high as main cusp ; anterior loS^er inciOor 
with three well developed lobes on cutting edge; third lo’gtef^ 
molar witli hypoconid and entoconid small but distinct, go fhat 
the form of the tooth diftbrs from that of first and second^ molars 
in the reduced size of the second triangle only, its crown, like the 
others, 5-cusped; second lower ^nnicuspid with rudimentary 
second cusp and commissure ; points of all the teeth pigmented 
(the coloured portion wearing away in extreme old age) ; skusll 
lightly built, with slender weak rostrum and abruptly wider 
brain-case ; rudimentary zygomatic process of maxillary evident ; 
nou. special modifications in external form ; tail covered with 
hairs of uniform length (except that those of pencil are elon- 
gated) ; ear nearly concealed by the fur, the meatus closed by 
a large valvular outgrowth from the antitragus supplenSented 
by a fold on inner surface of conch ; habits terrestrial. 

Remarks , — This is the most widely distributed genus of' 
Insectivora. It contains about sixty described forms, fourteen 
of which occur in Europe. 


KEY TO THE EUROPEAN FORMS OP SOBEX, 

Arterior mandibular incisor with low, sometimes ill- 
defined lobes on cutting edgo ; first lower uni- , 
cuspid two-pointed; lachrymal foramen over 
^ point of contact between and ; tail about, 
as long as head and body ; colour uniform dark 

slaty grey. (Alpine Shrews) ! S. aljnnus, p. 60. 

. Gondylobasal len^h of skull 19-4 to 20*6 mm.; 
upper tooth-row 8*6 to 9*0 mm. (Alps; east- 
ward to Transylvania) S, a. cUpinuSt p. 62. 

Gondylobasal length of skull 19 to 19*6 mm. ; upper 
... tooth-row 8*2 to 8*6 mm. (Harz Mountains 

and Biesengebirge) S. a. JiereynicuSt p. 68. 

Anterior mandibular incisor with high, distinct lobes 
on cutting edge; first lower unicuspid single- 
pointed ; lachrymal foramen in front of point of 
contact between in* and m^\ tail shorter than 
head and body ; colour -never uniform dark slaty 
grey, the under parts usually much lighter than 


back. 

First, second and third upper unicuspids sub-equal ; 

Gondylobasal length of skull 14 * 8 to 16 * 6 mm. ; 
head and body usually about 50 to 60 mm. 

(Pigmy Shrews) 8. mmutus, p. 68. 

Molars and anterior upper incisor normal (Dis- 
tribution general) S,m. minutuHf p. 56. 

Molars and anterior upper incisor enlarged 

(Southern Italy) * & m, luemiut, p. 60. 

First and second upper unici^ipid much largeifrthan 
third; condylobasal length of 8kulU17'4 ta 
20 mm. ; head and body usually about 66^to o 
80 mm. (Oommon Shrews) 1. 8, ara^^eus, p. 81. 
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Palate broad anti^iorly, its width at level of first 
uniouspid nearly equal to that of tooth. 
Gondylobasal length of skull 18 * 4 to 19 * 2 mm. ; 

anterior teeth enlarged (Island of J ersey ) . . . 
Gon^lobasal length of skull about 17*5 mm. ; 
anterior teeth not enlarged (Mountains of 

central Spain) 

Palate narrow anteriorly, its width at level of 
first unicuspid barely more than half that 
of tooth. ^ 

Gondylobasal length of skull usually 19 to 20 
mn^. ; hind foot usually 13 to 14*4 mm. 
(mountain and northern forms). 

Hind foot 13*6 to 14*4 mm.; colour in 
summer pelage very dark, the tricolor 
pattern usually conspicuous (South- 
western Norway) 

Hind foot 13*0 to 14 ram. ; colour in suraraer 
pelage frequently light and brown isli. 
Back frequently blackish in summer pelage 

(Alps and neighbouring regions) 

Back rarely if ever blackish in summer 

pelage (Pyrenees) 

Gondylobasal length of skull usually 17*4 to 
19 mm. ; hind foot usually 11 to 13 mm. 
(lowland forms). • 

Underparts blackish, not contrasted with 

back (Gharente, France) 

Underparts greyish or brownish, contrasted 
with back except when latter is also 
brown. 

Golour of sides not distinctly contrasted 
with that of back ; belly heavily 
• washed with wood-brown (Plains of 

south-western Franco) 

Golour of sides usually forming distinct 
contrast with that of back; belly 
lightly washed with wood-brown. 
Average colour darker, the back ranging 
from bister to a deep blackish 
brown (Gentral Europe and Scan- 
dinavia, except south - western 

Norway) 

Average colour less dark, the back 
ranging from hair-brown ,tinged 
with bister to seal-brown (Great 
Britain) 


S. a. fretcai% p. 45. 


S. a. granariu8y p. 52. 


S. a. bergensis, p. 41. 


S’, a. tetragonurus, p. 42. 
S. a. pyrenaiem, p. 44. 


8, a, santonusi p. 40. 


S. a. euronotuSy p. 41. 


8. a. ara.neu8f p. 35. 


8. a. castaneuSf p. 87* 


SOREX ARANEUS Linnseus. 

(Synonymy under subspecies.) ^ 

Oeographical distribution , — Northern portions of Europe and 
Asia from England and Scotland eastward ; exact limits of 
range unknown ; in western Europe south to central Spain, and 
oenj^ral Italy, north to northern Scandinavia. 

Diagnosis , — Size mdiiipm, head and body usually about 
65-80 mm, the ^il 20-35 mm. shorter, condylohasal length of 
skull, 17 *8-^0 mm.; posterior lobe of anterior upper incisor 
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compressed laterally, the length of its base equal to that of base 
of anterior cusp ; colour brown or blackish, the underparts * 
never as dark as back (usually much lighter), and th# sides often 
contrasted with both. ^ 

External characters , — Fur moderately dense, its depth at 
middle of back about 4 mm. in summer, 8 mm. in winter, its 
texture not specially modified ; no elongated hairs on fianks and 
across rump. Eyes small anc^ inconspicuous ; ears nearly 
concealed in the fur. Feet not peculiar in form, thinly clothed 
with very fine hairs on dorsal surface ; fore foot with third and 
fourth digits sub-equal and longast, fifth extending just beyond 
base of fourth, first barely reaching base of second, the claws 
small but well developed ; palm so conspicuously rugose reticulate 
that tubercles are not very distinct ; tubercles 6, sub-equal, the 
three at bases of main digits well-defined, that at base of thumb 
sometimes confluent with that at inner side of wrist (so tffat the 
number is apparently reduced to 5), the two wrist-pads separated 
from each other in median line by a noticeable space ; extreme 
posterior edge of palm covered with ordinary integument. Hind 
foot with third and fourth digits sub-equal and longest, second 
slightly shorter, fifth reaching base fourth, and first extending 
to base of fifth ; surface of sole as in palm, but tubercles better 
defined, four at bases of digits and two situated more posteriorly, 
all six about equal in size; sole finely haired from hinder 
iiilbercles to heel, the middle of which is bare ; claws like those 
of fore-foot. Tail terete or somewhat 4-sided, rather more than 
^half as long as head and body, its hairs minute, rather closely 
appressed, and nearly concealing the annulation ; pencil usually 
well developed, 4-6 min. in length, but occasionally in aged 
individuals much reduced or absent, together with the rest 
the hairy covering of the tail. Caudal annulations rather 
indistinct, about 24 to the centimeter at middle. Mammae : 
*3-3 = 6. 

Colour , — Dorsal area, extending from base of tail to crown 
cheeks and muzzle, brown, the exact shade varying much both 
seasonally, racially and, individually, but the normal extremes 
falling between hair-brown or light bister and a very dark, 
blackish seal-brown. Sides wood-brown, usually forming an 
evident contrast with dorsal area, though this contrast is 
occasionally inconspicuous in dull light specimens in summer 
coat, or wholly obliterated in the general darkening of entire 
animal in 8, araneus santonus. Underparts smoky grey washed 
with wood-brown, or occasionally suffused with slaty (particularly . 
in the dark 8, a. santonus). Between colour of back and sides 
there is usually an evident line of demarcation ; between sides and 
belly the contrast is less marked .and the transition less abrjipt. 
Feet a dull indefinite lights brown, often** witji a faint dark shade 
aloilg.ovter edge. Tail dark brown above«.nd at tip, light brown 
bel 0 W>^pecially near base, sometimes bicolor throughout. 
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Wluie tJtiere in no invariable rule, the colour in winter is 
usually darker than in summer, and the tricolor pattern of 
dArk back, yellowish brown sides and greyish belly; is more 
’^^^^nounc^d. A trace of this pattern is often the most convenient 
chariii;;ter by which to recognize slu*unken ill-prepared specimens, 
which\iight otherwise be mistaken for Sorex minutus. 

SkuU , — The skull is slender and lightly built, with no special 
peculiarities of form as coii^pared with that of other shrews. 
Brain-case well marked off from interorbital region, its surface 
sviooth except in extreme old age, its main sutures remaining 
open until late in life. It is sub-circular in 
general outline when viewed from above, 
but with antero-external iK)rtion of border 
noticeably flattened, so that at point of 
greatest breadth there is usually an (svident 
angl^'; condyles scarcely visible, causing no 
break in posterior outline. Depth of brain- 
* case at middle slightly more than half 
greatest width ; no sagittal crest except in 
extreme old age ; lambdoid crest at flrst 
confined to lateral portions ‘of occiput, rarely 
extending to median line. Dorsal profile 
usually with evident concavity in inter- 
orbital region (more marked than in Sorex 
minutm and S, alpinns), Nares broadly 
rounded posteriorly, the lateral margin obtusely angled near 
middle. Anteorbital foramen moderately^ large, not very corf 
spicuous when skull is viewed from in front. Lachrymal 
foramen over middle of wih Mesopterygoid space nearly parallel- 
%ided, less than half as wide as long. 

Teeth , — Anterior upper incisor with basal lobe relatively- 
larger than in any other European shrew, the length of its 
base nearly equal to diameter of anterior lobe at level of angle 
between the two cusps. When tooth is viewed from below the 
posterior lobe appears nearly as large as anterior cusp ; in 
lateral view it approximates the size and »form of first and 
second unicuspid, and in height falls a little short of anterior 
cusp. The two teeth come in contact anteriorly slightly below 
tips, which do not diverge conspicuously. Anterior lower incisor 
robust, its shaft very slightly tapering, its cutting edge with 
three well-developed lobes, the lengths of bases of which 
diTniTii fih regularly from first to third, the first lobe more 
distinctly separated from succeeding lobe than from anterior 
point of tooth. Upper unicuspids robust, their crowns squarish 
m outline when viewed from below, bluntly -triangular when 
viewed from the side ; height about equal to length ; anterior* 
anS posterior borders iftraight or failhtly concave, upper border 
convex, more sti^engly posteriorly than anterierly. The highest 
point of cusj^lies sUghtly in^front of middle of crown. Upper 
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and posterior borders sub-equal, slightly loiter than anterior 
border. Cusp rounded on antero-external face, squarely truncate , 
postero-isktemally along line connecting antero-int&nal a&d 
postero-external corners of croWn. 
region behind this line is occupipd'by a 
tiattened or somewhat concave, nearly 
horizontal crushing . surface opposed 
during mir^tication to second and third 
lol)es of lower incisor (1st and 2nd upper 
unicuspids) and to points* of the t'\f'o 
lower unicuspids (3rd and 4th upper 
g unicuspids). In size the first and second 

' sortxararum. Anterior unicuspids are sub-equal and decidedly 
teeth ill protiie. X 5. larger than third, which in turn some- 
what exceeds fourth. Fifth still spialler 
than fourth and closely crowded between it and antero-external 
cusp of large premolar, its cusp relatively lower than in the , 
other teeth of the series. First lower unicuspid essentially 
similar^ to first and second upper, 



but crown longer than broad and ^ 

without clistinct crushing surface. ' /M 

Second larger than first, not 

conspicuously different from it in /H 

gfjperal form when viewed from the Iw 

side, but cutting edge much longer mSK Mf 

find better developed, distinctly /gjBp 
angled behind middle, the angle 
clearly representing a rudimentary 
second cusp, and transverse portion 
^ behind it a second commis- 

sure, the tooth thus contain- rJjM 

ing the modified elements 
of one of the triangles of a 

molar. Large upper pro- /WB 

molar with protocone 

smaller than in the first 

and second molars, though 

well developed and of 

essentially the same form ; 

paracone smaller than pro- 

tocone, therefore much 

smaller than in first and 

second molars ; hypocone yMp 

small but well developed; 

posterior margin of crown ®* 

' more deeply emarginate Sorex araneua. Teeth x lo. 

than^ that of molars. * • 

Crqiiifeis of first ahd second molars squarti^h iif outline, though, 
"^mdwliat wider posteriorly than anteriorly. Outer re-entrant 
angles in sei^ndthan in first. Protocone long and rather 
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low. ^Hypocone ^all but well developed. Third* ujpper molar 
vjth aboi:j|} half theicrown area of second, all the elements of the 
tooth pr^nt except hypocono. First and second lower molars 
Sifi'ke in size and form, the posterior triangle slightly larger than 
anteKgr. Third molar smaller than the others, the relative size 
of the triangles reversed, but elements of tooth all present. 

Meamrefnents. — While there is some variation in size among 
the different races the head%nd body in full-grown individuals 
is seldom if ever less than 65 or more than 80 mm. The tail 
fftlls short 6f head and body by from 20 to 35 mm., being thus 
relatively shorter than in either of the other European species. 
The hind foot ranges from 11 to about 14*5 mm. and the 
cOndylobasal length of skull from 17 ’8 to 20 mm. Detailed 
measurements are given under each of the subspecies. 

JjjfmarJcs, — Sorex aranem^ the most widely distributed and 
best known of the European shrews, is so easily recognized that 
it needs no special comparison with the other species. Specimens 
of the dark race from Charente, France, have a superficial 
likeness to Sorex alpinuSy but are at once distinguishable 
externally by their blac||ish instead of slaty coloration and 
relatively short tail. Immature, dull coloured individuals of 
the other races may occasionally be confused with S. minutua. 
The same is true of shrunken, badly prepared skins. But some 
trace of the tricolor pattern can almost invariably be found }j» a 
common shrew no matter what its condition, while a glance at 
tlie size of the teeth and form and proportions of the uiiicuspichs 
will always serve to determine the identity of any sj^ecimen in 
hand. 

• Sorex araneus araneus Linnceus. 

1758. [Sorex] araneus Linnoeus, Syst. Nat., i, lOtli ed., p. 53 (Sweden). 
1828. Sorex coronatus Millet, Paune de Maine-et-Loire, i, p. 18 (Bleu, 
Maine-et-Loire, Prance). 

'1828. Sorex personatus Millet, Panne de Maine-ot-Loire, i, p. 18, foot- 
note (Bejectod MS. namo for coronatus). Not Son x personatus 
I. Geoffrey, 1827. 

1832. Sorex concinnus Wagler, Isis, p. 54 (Bavaria). 

1632. Sorex rhinolophus Wagler, Isis, p. 54 (Bavaria). 

1832. Sorex tncla^todon Wagler, Isis, p. 54 (Bavaria). 

1838. Sorex vulgaris Nathusios, Wiegmann’s Archiv fiir Naturgesoh. 

IV, I, p. 45. 

1839. S[prex] macrotrichus de S41ys-Longchamps, fitudes de Micromamm., 

p. 20. (Speoimen of S, araneus briefly descri))ed as agreeing with 
the S, rnaxTotrichas Mehlis MSS. No locality given.) 

1839. S\prex] labiosus Jei^ns, Ann. Nat. Hist., ii, p. 326, January, 1839. 
(Frankfurt a/M., Germany.) 

1857. Sorex vulgaris Blasins, Saugethiere Deutschlands, p. 129 (part). 
1695. Sorex araneus Thomas, The Zoologist, 3rd ser., xix, p. 63, Pebruaryj 
1895. , • 

1910. Sorex oraneW Trouelsa^t, Paune Mafiim. d’Europe, p. 51 (part). 
Type hcalitf/t — D^sala, Sweden. 

OedffraplHcdl diatributiom , — ^Western Continental Europe. 

D 2 .. 
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except Atlantic watershed of south-westefn Norway, from 
Finland to central France, central Germany, and northern Hun- 
gary. Exact southern and eastern limits of range not’known. • 
Diagnosis, — Size small (condylobasal length of skml usuaJ4^ 
17*8 to 19 mm., hind foot usually 11 to 13 mm.) ; colour m&er 
dark, the back ranging from bister to a deep blackish t)rown ; 
sides distinctly lighter than back except in specimens representing 
the pallid extreme of colouration { teeth moderately pigmented, 
the hypocone of and usually white to tip. 

Teeth, — The teeth show no special peculiarities of form. Jn 
pigmentation they represent the extreme of restriction of the dark 
areas. While the area of pigmentation on all of the cusps is less 
ea^tensive than in the Alpine and Pyrenean races, the diil'erences 
are best seen in the hypocones of the three large upper cheek 
teeth and protocone of as these small cusps, unlike the Jiarger 
ones, may be completely without brown colour. A comparison 
of seventy-five topotypes of Sorex araneus with eighty Swiss ^ 
specimens of 8, araneus tetragoniirus gives the following results : — 

^ aratieuM. tetrotjonurua. 

Large premolar with pigment on hypocone . *0% ... 38*7% 

First molar with pigment on hypocond . .22*6% ... 93*7% 
Second molar with pigment on hypocone . 21*2 % ... 88*7 % 

Third molar with pigment on protoconc .45*3% ... 100*0% . 

None of the small cusps pigmented . . 64*6 % ... *0 % 

All of the small cusps pigmented . . . *0% ... 37*2% 

Measurements, — Average and extremes of twenty specimens 
^rom the type locality : head and body, 77*5 (72-85) ; tail, 40*1 
(38-43); hind foot, 12*6 (12-13). Average and extremes of 
nine specimens from Lillehammer, central Gudbrandsdal, Norway 
(dry): hind foot, 12*3 (12'2-12*6). Average and extremes of 
c four specimens from Holaaker, upper Gudbrandsdal, Norway : 

head and body, 70*2 (69-71); tail, 36-5 (34-39); hind 
“ foot, 12*2 (12-13). Average and extremes of twenty specimens 
from Brunswick, Germany: head and body, 78*9 (68-86)5 
tail, 39*7 (36-45); hind foot, 12*7 (12*2-13*0). Average and 
extremes of ten specimens from Waremme, Liege, Belgium : head 
and body, 68*9 (66-72); tail, 42*3 (38-47); hind foot (dry), 
12*2 (11 •8-12*8). For cranial measurements see Table, p. 46. 

Specimens examined, — Two hundred and ninety-eight, from the following 
localities : — 

Nobway: Molmen, Upper Gudbrandsdal, 2; Holaaker, Upper Gud- 
brandsdal, 4; Lesjfvark, Middle Gudbrandsdal, 1; Lillehammer, Middle 
Gudbrandsdal, 9 (U.S.N.M.) ; Eggedal, Buskerud, 8 (U.S.N.M.) ; Spjosod, . 
Telemarken, 4 (U.S.N.M.) ; Asker, near Christiania, 4 (U.S.N.M.) ; Holme, 
M^dal, 7. 

SwBDBX : Upland, 1 ; Upsala, 97 (U.S.N.M.) ; Skaane, 8 (U.S.N.M.). 

DsimcABK: Hillerdd, Zealand. 6; Nystad, Lolland, 8 (U.S.N.M.); 
Skan8<^n, Lolland, 1 (U.S.N.M.). ‘ ^ 

lEoiiliANi): Oosterbeek, GuUderland, 6; Jjdlden, 4 (U.S.N.MJ. 

Hasti^re, Namur, 1; Waremme, IA4^e, 10 (U.S.N\M.). 

^ , ffBANCiB : Guinea, Pas-de-Calais, 4 ; Manonville, Mcmrtne-et-Moselle, 2; . 
^Bttbijson, Seine-et-Mar^e, 8. • 
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Germany : Brunswick, 85 (B.M. and U.S.N.K.) ; Bodethal, Harz Mts.; 
15 (U.S.N.M.) ; Mauseklippo, Harz Mts., 2 (U.S.N.M.) ; Bahrenberg, Harz 
9 (U.j^.N.M.) ; Tkarand, Saxony, 1 ; Magdeburg, Saxony, 5 ; Moittz- 
burg, Saxfiuy, 1 (U.S.N.M.); Ingelheim, Rhoinhessen, 3; .'(Nuremberg, 
B{«.jaria, iU (U.S.N.M.); Marxhoim, near Monheim, Bavaria, 15; Strass, 
necSr^Burgheim, Bavaria, 1; Hulengrund, Biesengebirge, Silesia, 2 
(U.S.NfM.J ; Wolfshau, near Sneokoppe,liiesongobirge, Silesia, 8 (U.S.N.M.); 
Niesky, Silesia, 5 ; near Kdiiigaberg, 6 (U.S.N.M.) ; no exact locality, 1. 
Austria-Hungary : Haida, Arva, Bohemia, 9. 

<5f ?. M51men,GudbrandsdSl. B. J. Cuninghame 98. 5. 2. 1-2. 
Norway. (p). 

^2 (5, 2 9. Ifolaaker, Gudbrands- B. J. Cuninghame 98. 2. 28. 1-4. 
dal, 1900 ft. (p). 

(f. Lesjevark, Gudbrands- Miller Collection. 7. 7. 7. 4452. 
dal. 

(S, 5 9. Holme, Mandal, 200 ft. R. J. Cuninghame 8. 8. 9. 1-6.* 

S al. Norway. (p). 8. 8. 9. 40. 

9. Upland, Sweden. Lord Lilford (p). 8. 9. 8. 19. 

♦ (a. KoWuiff.) 

4 2 9. Hillorod, Zealand, 10 m. O. Thomas (c & p). 98. 6. 7. 2-7. 

l^enmark 

4 (5, 2 9. Oosterboek, Guelderland, O. Thomas (c & p). 98. 2. 1. C-S. 

• 10-15 m. Holland. 

9. Haati^re, Namur, Bel- G. A. Boulenger 94. 7.^. 1. 
gium. I (c & p). 

3 d, 1 9. Guines, Pas-de-Calais, O. Thomas (c & p). 94. 6. 6. 4-7. 

10 m. France. 

2 <5, 2 9. Barbizon, Seine - et- G. S. Miller (c). 8. 8. 4. 155-158. 

Marne. 

<5, 3 9, 2. Auerum Forest, Bruns- G. Barrett-Hamil- 11. 1. 2. 75»40. 
wick, Germany. ton (c & p). 

9. Tharandt, Saxony. Lord Lilford (P). 99. 1. 9. 14. 

5 al. ^lagdeburg, Saxony. Dr. W. WolterstorfI 92. 12. 1. 3-7.* 

(P)» 

d, 2 9. Ingelheim, Bheinhesson. C. Hilgert (c). 8.11.2.6-8. 

3 d, 4 9. Marxheim, Bavaria. Lord Lilford (p). 9. 9. 8. 7-13. . 

2 6. Bayreuth, Bavaria. Miller Collection. 7. 7. 7. 2868- 

2869. • 

d. Strass, Burghoim, Ba- Lord Lilford (p). 8. 9. 8. 20. 

varia. 

3 d, 2 9. Niesky, Silesia, 200 m. Lord Lilford (p). 99. 1. 9. 9-13. 

(W, Baer.) 

2 al. No exact locality. Zool. Soc. Colloc- 5'i. 12. 26. 800- 

tion. 301. 

* 1. Germany. Stockholm Museum 46. 6. 2. 86. 

3 d, 4 9. Haida, Bohemia. Lord Lilford (p). 8. 9. 8. 14-18. 

2. Haida, Bohemia. Lord Lilford (p). 8. 9. 8. 21-22. 


SoREX ARANEUS CASTANEUS Jenyns. 

1838. S[oreaj] tetragonurus var. 3 iS[oreaj] castaneus Jenyns, Ann. Nat. 
Hist., I, p. 424, August, 1838 (Burwell Fen, Cambridgeshire, 

. England). 

1857. Sarex vulgaris Bldsius, Saugethiere Deutschlands, p. 129 (part) 

1940. Sarex aremeus Trou^sart, Faune Mamm. d’Europe, p. 51 (part). 

Type locality ^ — Burwell Fen, Cambridgeshire, England. 
Geographical distribution , — Great Britain, Usually confinedi^ 
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to the mainland, though occurring on Bardsoy Island, Carnar- 
yo{^ire. 

Diatjnosis. — Similar to Sorex araneus ar&neua, but^colour hi 
series of Acins averaging less dark, that of dorsal aresl ranginjjj^ * 
from hair-brown slightly tinged with bister to seal-brown,^ 
seldom if ever attaining the deep blackish brown freqfUently 
seen in the typical race. 

Skull and teeth. — The skull and^teeth resemble those of true 
Sorex araneus. 

Meamrementa . — Average and extremes of ten specimens from 
Cromarty, Scotland: head and body, 70 ’6 (62-78); tail, 39*8 
(38-43); hind f<K)t, 12*9 (12*5-13). Average and extremes 
of flight specimens from Aberia, Merioneth : head and body, 
67*5 (58-73); tail, 38*7 (36-41); hind foot, 12 (11-13). 
Average and extremes of eight specimens from Grimsby, Lincoln- 
shire: head and body, 65*2 (58-72); tail, 42 (38-44) ;^hind 
foot, 12*5 (12-13). Average and extremes of six specimens 
from Northlew, Devonshire : head and body, 66*6 (65-70) ; tail, 
36*8 (35-39); hind foot, 13 (13). For cranial measurements 
see Tablb, p. 48. 

t 

Specimens examined. — Two hundred and fifty-two, from the following 
localities : — 

Scotland: Black Isle, Cromarty, 16; South Sutor, Cromarty, 5; 
Nairn, Morayshire, 4 ; Dunphail, Elgin, 2 ; Gordonstown, Elgin, 3 ; Lhan- 
brl6n, Elgin, 1; Lossiemouth, Elgin, 3; Grantown-on-Spoy, Elgin, 26 
(Wilson) ; Kennordy, 1 (Wilson) ; Cortachy, Forfar, 6 (Wilson) ; Cromlix, 
Stirling, 10; Islay, 3'; Dunkeld, Perthshire, 2; Loch Earn Head, .Perth- 
soire, 1 ; Stockbriggs, Lanarkshire, 2 ; Kirtlo Bridge, Dumfriesshire, 4 ; 
Wyseby, Dumfriesshire, 3. 

Wales : Aberia, Merionethshire, 8 ; near Bridgend, Glamorganshire, 6 
Bardsey Island, Carnarvonshire, 1. t 

England: Berwick-on-Tweed, Northumberland, 2; Biding Mill-on- 
*Tyne, Northumberland, 3; Newby Bridge, Lake Windermere, Cumber- 
land, 1 ; Grimsby, Lincolnshire, 17 ; Whitnash, Warwickshire, 1 ; Bugby, 
ssWarwickshire, 2; Filey, Yorkshire, 3; Wellersey Hill, Broadway, Wor- 
cestershire, 1 ; West Cheshire, 1 ; Shropshire, 1 ; Staffordshire, 1 ; Swith- 
land, Leicestershire, 10 ; Bishopstoke, Herefordshire, 1 ; Leominster, Here- 
fordshire, 1 ; Graftonbury, Herefordshire, 19 ; Lilford, Northamptonshire, 

2 ; Drinkstone Park, Bury St. Edmunds, Suffolk, 2 ; Lowestoft, Suffolk, 6 ; 
Wormsley, Oxfordshire, 1; Stokenchurch, Oxfordshire, 4; Cambridge- 
; shire, 1; Kensington Gardens, London, 1; Hillingdon, Middlesex, 3; 
Bletchingley, Surrey, 4 ; Godalmiiig, Surrey, 2 ; Merstham, Surrey, 1 ; 
Bichmond Park, Surrey, 1; Crowborough, Sussex, 3; St. Leonard’s, 
Sussex, 1 ; Tunbridge Wells, Sussex, 1 ; Eastwell, Kent, 3 ; Lyndhurst 
Boad, Hampshire, 2; New Forest, Hampshire, 17; Basingstoke, Hamp- 
shire, 1; Alum Bay ^ Isle of Wight, 3; Clifton Bridge, Gloucestershire, 2; 
Leigh Woods, Clifton, Gloucestershire, 3; Blandford, Dorsetshire, I4 
Combmartin, Devonshire, 4 ; Chagford, Devonshire, 5 ; Northlew, Devon- 
shire, 6 ; no exact locality, 3. 

Bemarka, — While the British common shrew is an incom- 
pletely differentiated form •the average Characters of the large . • 
series tif specimens examin^ seem important ei^ugh to warrant 
V the u^ Jenyn’s name. As compared with the^ Continental 
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race the dark extreme is less dark and less frequent, while the 
light extreme is more light and more frec|uent. The constantly 
s&all size*of this animal as compared with the large Continental 
Races {ht^genais, tetragonurus and pyrenaicus), is sho^n by the 
fact* that among 102 British specimens measured by many 
different collectors the hind foot exceeds 13*2 mm. in only siie 
instances. 


9. Black Isle, Cromar^, 

Scotland. 

a 9 d. Black Isle, Cromarty. 


2 d. 

South Sutor, Cromarty. 

2 d, 2 9. 

Nairn, Morayshire. 

d. 

Morayshire. 


Dunphail, Elginshire. 

1. 

Lhanbrido, Elginshire. 

2d. 

Gordonstown, Elgin- 
shire. 

d. 

Gordonstown, Elgin- 

3 d, 7 9. 

shire. 1 

Cromlix, Stirlingshire. 

dal. 

Islay. 

d, 9. 

Stockbriggs, Lanark- 
shire. 

d, 3 9. 

Kirtle Bridge, Dumfries- 
shire. 

3 9. 

Wyseby, Dumfriesshire. 

6 d, 3 9. 

Aberia, Merionethshire, 
Wales. 

3 d, 3 9. 

Bridgend, Glamorgan- 
shire. 

2al. 

Berwick - on - Tweed, 
Northumberland, 
England. 

lal. 

Newby Bridge, Cumber- 
land. 

d,5 9,2. 

Grimsby, Lincolnshire. 

d, 6 9. 

Swithland, Leicester- 
shire. 

lal. 

Shropshire. 

9al. 

Bisbopatoko, Hereford- 
shire. 

8d,89. 

Graftonbury, Hereford- 
shire. 

3 St. 

Graftoubury, Hereford- 
shire. 

2al. 

Bury St. Edmunds, 
Suffolk. 

3d, 3 9. 

Lowestoft, Suffolk. 

• 49 . 

Stokenc&urch,* Oxford- 
shire. • 

8 9, 

Hillixfl^donrMiddleBex. 

‘ «(0. Thomas.) 


W. R. Ogilvie-G rant 94. 10. 6. 1. 

(c & p). 

W. R. Ogilvie-Grant 11. 1, 3. 103- 
(c & p). 107. 109-112. 

W.R.Ogilvio-Grant 11. 1. 3. 108, 
(c & p). 113. 

W. R. Ogilvie-Grant 11. 1. 3. 99 €02. 
(c & p). 

E. R. Alston (c & p). 79. 9. 25. 79. 

W. R. Ogilvio-Grant 11. 1. 3. 97. 

(c & p). 

Miller Collection. 7. 7. 7. 3698. 

W. R. Ogilvie-Grant 11. 1. 3. 96 -96. 
(c & p). 

W. R. Ogilvie-Grant 11. I.f3. 98. 

(G & P). 

W. R. Ogilvie-Grant 11.1.3.114-128. 
(c & p). 

H. Russell (c & P). 9. 9. 11. 1-3. 

E. R. Alston (c & p). 79. 9. 26. 11-12. 

Miss D. Bate (c & h). 11 . 1. 3. 8^ * 

11. 1. 3. 92-94. 
Miss D. Bate (c & f). 11. 1. 3. 89-9>. 
G. H. Caton Haigh 11. 1. 3. 166- 
(c & i'). 163. 

B. I.Pocock(o&p). 11. 1. 3. 164- 
169. 

J. H. Fryer (c & p). 47. 11. 11. 6-7. • 


J. Paul (c & p). 94. 9. 3. 2-3. 

G. H. Caton Haigh 11. 1. 3. 124- 
(o & p). T31. 

P. A. Butler (c&p). 11. 1. 3. 132- 
138 

T. C. Eyton (c k p). 63. *10. 12. 4. 

S. O. Ridley (c & p). 84. 10. 6. 1. 

W. de Winton 11. 1. 3. 72-87. 

(c & p). . . 

W. de Winton 96.4.28.17-19. 

^&P), 

J.H. Powell (o&p). 80.5.22.1-2. 

0. Thomas (c & p). 11. 1. 3. 139- 

• 144. 

W. Bn Ogilvie-Grant 11. 1. 3. 146- 
(0 k P). 148. 

Mmer Collection. 7. 7. 7. 8596- 
8697. 
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1. Kensington Gardens, 

London. 

4 9. Bletchingley, Surrey. 

1. Crowborough, Sussex. 

( W. K, Ogilvie-Ch anL) 
• 9 al. Bichinond Park, Surrey. 

7 6, 10 9. New Forest, Hampshire. 

9. Basingstoke, Hamp- 

shire. (W.P, Stark.) 
<J, 2 9. Alum Bay , Isle of Wight. 

9 falbino) Wiiiscombe, Somerset. 
<5, 4 9. Northlew, Devonshire. 

2^,3 9. Chagford, Devonshire. 

(W. P. Stark.) 

1 al. England. 


N. Ohurton (o d»p). 161. a. 

W. R. Ogilvie>Giant 11.^1. 3. 148- 

MiUer CoUeotion. 7. 8693, ^ 

Prof. Owen (p). 75. 9. 17. 1. 

Miller Collection. 7. i: 7. 2861- 

qncjtQ 

Mi8er Collection. 7. 7. 7.*3611. ’ 

O. Thomas (c & p). 11. 1. 8. 153-166. 

P. A. Knight (c. & p). 4. 8. 9. 1. 

R. C. Wroughton 11. 1. 8. 170- 
(c & p). 174. 

Miller Collection. 7. 7. 7. 3606- 
3610. 

Dr. J. E. Gray (p). 46. 5. 2. 7. 


SORKX ARANEUS SANTONUS Mottaz. 

1908. Sorex santonus Mottaz, Bull. Soc. Zool. de Geneve, i, p. 118, 
April 30, 1908. Type in Mottaz Collection. 

1910. Sorex santonus Trouessart, Faune MaAum. d’Europe, p. 54. 

Type locality, — Ligni^res-Sonneville, Charente, France. 

Geographical distribution. — Known only from the vicinity of 
the>^ype locality. 

Diagnosis. — Size as in Sorex araneus araneus and the other 
small races; colour throughout a nearly uniform dark sooty 
brown. 

Colour. — Upper parts dark sepia anteriorly, deepening to 
■blackish posteriorly, the sides essentially similar to the back.t 
JJ nderparts a slaty drab washed with wood-brown and forming 
no evident contrast with sides and back, though a well-defined 
mmliae of demarcation is present. Tail blackish throughout. Feet 
scantily clothed with inconspicuous brownish hairs. 

Skull and teeth . — The skull and teeth do not differ appreciably 
from those of the other small races. 

Measurements. — Type (female), from Mottaz : head and body, 
75 ; tail, 42; hind foot, 13.. For cranial measurements see 
Table, p. 51. 

Specimens examined. — Ten, all from the type locality (Mottaz). . 

Bemarks. — The Charente shrew is so different in aspect from 
the other European races of Sorex araneus that it needs no 
special comparison with any of them. Its peculiar colour is, 
however, almost e^ctly duplicated by that of a larger, longer - 
tailed form from Asia Minor. 
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Sob£x araxeus eubonotus Miller. 

leSl. Soreokaranetis euromtus Miller, Proo. Biol. Soc., Washii^ton, xiv, 
p. l4, April 26, 1901 (Montr^jeau, Haute-Qaronne, Prance). Type 
k in U.S. National Museum. 

1910. Srnex araneu^ euronotus Trouessart, Paune Mamm. d’Europe, p. 53. 


Tyjte locality, — Montrejeau, Haute-Garonne, Prance. 

Geographical distribution,— Vvobahly the plains between the 
Pyrenees and the Garonne. At present known from the type 
locality only. 

Diagnosis , — Similar to Sorex araneus araneus^ but colour in 
summer (winter pelage not known) more dull, the sides scarcely 
if at all contrasted with the back, and underparts more heavily.. 
washed with wood-brown. Skull with slightly narrower less 
elevated brain-case, and teeth just perceptibly smaller than in 
true araneus. 

Measurements, -External measurements of type specimen : 
head and body, 78; tail, 44; hind foot (dry), 12*6. Average 
and extremes of nine specimens from the type locality : h#ad and 
body, 71-4 (67-78); tail j 42 (37-44); hind foot (dry), 12-5 
(12 • 2-13*0). For cranial measurements see Table, p. 51. 

Specimens carawinc^i.-^Nine, all from the type locality (U.S.N.M.). 


Sorex araneus bebgensis Miller. 

1909. Sorex araneus bergensis Miller, Ann. and Mag. Nat. Hist., 8th ser., 
Ill, p. 416, May, 1909. Type in U.S. National Museum. 

J910. Sorex araneus bergensis Trouessart, Paune Mamm. d’Europe, p. 62., 

Type locality, — Graven, Hardanger, Norway. 

Geographical distribution , — Western Norway, from region of 
Bergen, north at least into Nordland. 

Diagnosis , — ^Larger than Sorex araneus araneus (hind foot, 
13*6 to 14*4 mm. ; condylobasal length of skull, 19 20 mm.), 

and colour in summer pelage darker, the dark brown or blackish 
dorsal area sharply defined from the yellowish brown of sides. 

Colour , — Dorsal area well defined, ranging from a blackish 
seal-brown to bister, usually darker on rump and lumbar region 
than on head, and almost invariably with sharp lateral line 
of demarcation. Sides yellowish isabella-colojir. Underparts 
greyish, washed with light wood-brown. The contrast between 
colour of sides and underparts, though less marked than that 
between sides and back, is usually evident. Feet scantily clothed 
with inconspicuous isabella-colouri^ or dusky hairs. Tail obscurely 
biqplor, brownish abovoi^ dull yellowish below. 

Skull and teeth.^The skull and te^h do not differ appreciably 
from those of Smex nraneus araneus, exOept in their larger sisse, 
^ shown the detailed n^pasurements. The pigmentation of 
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the teeth is scarcely, if at all, more extensive •fchan in the typical 
race. , 

Measurements, --External measurements of type i^head eSid 
body, 80^ 5 ; tail, 44*5; hind foot, 13*6. Average ana extremes** 
of eleven specimens from the Bergen district ; head and 4x)dy, 
78-7 (76-83) ; tail, 49-3 (44-56) ; hind foot, 13-8 (13 *6-14 *4). 
For cranial measurements see Table, p. 51. 

Specimem examhied. — Twenty-seven, from the following localities : — 
Norway: Vcfsen, Nordland, 1; Skjusrdal, Nordfjor^ 7; Opheim, 
Bergen, 4 ; Graven, Bergen, 8 (U.S.N.M.) ; near city of Bergen, 7 (B.l4. 
and U.S.N.M.). 

^ Bemarks . — This large race of Sorex araneus, closely resembling 
'the large Alpine and Pyrenean forms, but decidedly darker in 
colour, appears to be strictly confined to the Atlantic s{ppe of 
western Norway. On the eastern watershed it' is replaced by 
true araneus, even so far north and west as the upper portion of ^ 
the (.judbrandsdal. I have not seen specimens in full winter 
pelage,^but an adult female taken at Graven on June 10, 1898 
(No. 84,663, U.S.N.M.), is moulting, J.he winter fur remaining on 
posterior half of body. Others taken at the same place and 
about the same date have completed the change to the short, 
velvety summer coat. 


1. 

Vefsen, Nordland, Nor- 
way. 

E. G. B. Meade 
Waldo (c & p). 

6. 

7. 1.2. 

(i,4 9. 

Skjserdal, Nordfjord. 

G. H. Stephenson 
(c & P). 

8. 

1. 5. 1-6. 

2 *5, 2 9. 

Opheim, Bergen. 

Miller Collection. 

7. 

7. 7. 4453- 
4466. 

c5, 2 9. 

Bergen. 

Miller Collection. 

7. 

7. 7. 4467~9.» 

9. 

Bergen, 2,700 ft. 

G. Barrett-Hamil- 
ton (p). 

8. 

9. 21. 1. 


Sorex araneus tetragonurus Hermann. 

1780. Sorex tetragonurus Hermann in Zimmermann, Geogr. Gesch., ii, 
p. 383 (Strassburg, Germany). 

1702. Sorex quadricaudatus Kerr, Anim. Kingd., p. 208 (Strassburg, 
Germany). (Based on Pennant's account of S, Uira^gonurus 
Hermann.) 

1836. Sorex fodiens Duvernoy, M6m. Soc. du Mus. d'Hist. Nat., Stras- 
bourg, ij, p. 17. Part : skull, not animal. 

1836. Sorex hermarni Duvernoy, M4m. Soc. du Mus. d'Hist. Nat., Stras- 
bourg, II, p. 23 (Near Strassburg, Germany). Part : animal, not 
skull. 

1867. Sorex vulgaris Blasius, Saugethiere Deutschlands, p. 129 (part). 

1868. ? Sorex araneus, pallidus Fitzinger, Sitzungsber. kais. Akad. Wis-' 

sensch., Wien, Math. Naturwiss. Glasse, lvxi, pt. i, p. 488 
(Based on specimen /tom unknown 'locality, probably in Jfaly, 
iL figured by Bonaparte, Iconogr. Fadn. ltal.,'fasc. xxix, pi., 6g. 6.) 
1669. ^Sorex vulgaris] var. nuda Fatio, Faun^ VerC. Suisse, i, p. 127 
# (Bernese Oberland, Switzerland^. ' 
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• • 

1869. [Sorcoc vxdgaris^ var. mgra Fatio, Faune Vert. Suisse, i, p. 127 
(Lucerne, Switzerland). 

1900. S[prea^ vulgaris ^ar. vel subsp. mollis Fatio, Rev. Suisse do Zool.-, 
. viift p. 471 (Substitute for nigra). » 

1901t ^orex. araneus alticola Miller, Proo. Biol. Soo., Washington, xiv, 
p. 43, April 25, 1901 (Meiringen, Switzerland). Type in U.S. 
National Museum. 

1905. S[wca5] vulgaris crassicatidatm Fatio, Arch. Sci. Phys. et Nat., 
Gendvo, 4th ser., xix, p. 2J^1, February 15, 1905 (Zermatt, Switzer- 
land). Cotypos in Geheva Museum. 

1995. Crossoims ou Sorex ignotus Fatio, Arch. Sci. Phys. et Nat., Geneve, 
4th ser., xix, p. 202, February 15, 1905 (Switzerland). Part: 
mandible, not skull. Type in'Geneva Museum. 

1905. Sorex araneus carpathicus Barrett-Hamilton, Ann. and Mag. Nat. 
Hist., 7th ser., xv, p. 506, May, 1905 (HatBzeg,Hunyad, Hungary). 
Type in British Museum. 

1910, ^rex aranetis tetragonurus and S. aremeus carpathicus Trouessart, 
Faune Mamm. d’Europo, pp. 52, 54. 

Type locality. — Strassburg, Germany, 

Geographical diatribution. — Alps and neighbouring portions of 
Germany, France and Italv ; eastward through Tirol %o the 
mountains of Transylvania.'^ 

Diagnosis. — Similar to Sorex araneus hergensis, but colour in 
summer pelage not so dark, the contrast between back and 
sides often not conspicuous, though back is frequently blackish ; 
pigmentation of teeth more extensive than in the northern radbs, 
the hypocone of and usually brown at tip (see tabular 
comparison with true araneus on p. 36). * 

Measurements. — Average and extremes of eight specimens 
from the type locality : head alid body, 75-8 (71-79) ; tail, 47*5 
*45-50) ; hind foot, 13 *5 (13 *2-14 *2). Average and extremes 
of twenty specimens from Andermatt, Uri, Switzerland : head 
and body, 73-1 (70-81); tail, 51 *1 (50-55); hind foot, 13*3 
( 1 3-1 4) . Measurements of an adult female from Zermatt, V alais, 
Switzerland (in alcohol) ;* head and body, 74*6 ; tail, 51 ; hind 
foot, 13*6. Average and extremes of three specimens from 
Vitznau, Switzerland ; t head and body, 67 ’3 (62-72); tail, 
46*3 (44-49); hind foot, 13 *2 (12* 8-13 ’6). Type of Sorex 
araneus alticola Miller (Meiringen, Switzerland, No. 85,930 
U.S.N.M.) : head and body, 76 ; tail, 55 ; hind foot, 14. Average 
and extremes of ten specimens from Meiringen, Switzerland : J 
head and body, 74*0 (70-77); tail, 52-5 (47-57); hind foot, 
13 ‘3 (13-^14). Average and extremes of four specimens from 
Locarno, Ticino, Switzerland: head and body, 76*7 (76-82); 
tail, 48*5 (45-50); hind foot, 13*6 (13 -4-13 *8). For cranial 
measurements see Table, p. 49. 

• Ootype of Sorex' vulgafis crassicaudatus Fatio. 
t Essentially topotypes of fSorex vulgaris nigra and mollis Fatio. 
i ot4Bore3^araneti8 alticola Miller and essentially topotypes 

qf Sorex vulgaris nuda Fatio. ^ 
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Specimens examined, — Two hundred and sixfcy-tniro, from the following 
localities : — 

. France: l^tupes, Doubs, 10; Barcelonnette,* Basses-Alnss, 8; (^a- * 
monix, I^ute-Savoio, 10 (U.S.N.M.). 

Germany : Strassburg, 8. 

Switzerland : Geneva, 17 (U.S.N.M. and Mottaz) ; St. Cergues^^Yaud, 
19 (U.S.N.M. and Mottaz) ; Ghesi^res, Vaud, 13 (Mottaz) ; Bioux-Dessus, 
Vaud, 4 (Mottaz) ; Lea Plans, Vaud, 4 (U.S.N.M.) ; Zermatt, Valais, 7 (B.M., 
U.S.N.M. and Genova) ; Staldon, Valais, 2 (Geneva) ; Grindelwald, Bern, 4 
(U.S.N.;M.) ; Brhnig, Bern, 9 (U.S.N.M^ ; Meiringen, Bern, 17 (U.S.N.M.) ; 
Vitznau, Lucerne, 6 (B.]M. and U.S.N.M.) ; Goschonen, Uri, 5 (U.S.N.M.) ; 
Andermatt, Uri, 49 (U.S.N.M.) ; Hospenthal, Uri, 1 (U.S.N.M.) ; Zurich. 1 ; 
Murgsee region, St. Gallon, 16 (U.S.N.M.) ; Degersheim,* St. Gallon, 3 
(U.S.N.M.); Uzwil, St. Gallon, 1 (U.S.N.M.); Sitterwald, St. Gallon, 6 
(U.S.N.M.) ; Ziiberwangcn, St. Gallon, 5 (U.S.N.M.) ; Wildkirchli, Appen- 
z^l, 1 (U.S.N.M.) ; Albulapasa, Orisons, 1 (U.S.N.M.) ; Untervatz, Orisons, 

6 (U.S.N.M.); Orisons, no exact locality, 4 (U.S.N.M.); Faido, Ticino, 3 
(B.M. and U.S.N.M.) ; Lugano, Ticino, 1 (U.S.N.M.) ; Oentilino, Ticino, 1 
(U.S.N.M.) ; Locarno, Ticino, 4 ; no exact locality, 1. 

AusTRiA-ItuNGAiiY : Hatszog, Hunyad, Transylvania, 10; Csall6kdz- 
Somorja, Pressburg, Hungary, 3 ; Schwaz, Tirol, 2 (U.S.N.M.). 

Italy: Near Turin, 4 (Turin); Unerzio, Cuneo, 1; Vallombrosa, near* 
Florence, 2. 

8 <5, 2 f . Etupea, Doubs, 350 m. O. Thomas (p). 8. 8. 10. 14-24. 

France. (O. Mottde). | 

3 6, Barcelonnette, Basses- 0. Thomas (p). 8. 8. 10. 25-27. 

Alpes. (C. Mottaz.) 

4 d, 1 9. Strassburg, Alsace. O. Thomas (p). 8. 8. 10. 28-32. 

(C. Mottaz.) 

•1 al. Zermatt, Valais, Swit- Dr. J. Anderson 91. 10. 15. 26. 

Zetland. (c & p). 

3 6. Vitznau, Lake Lucerne. O. Thomas (c & p). 5. 8. 2. 32-34. 

1 al. Zurich. 0. Mosch (p). 89. 11. 8. 3 

9. Faido, Ticino. O. Thomas (c & f). 5. 8. 2. 19. 

2 d, 2 9. Locarno, Ticino. O. Thomas (c <& p). 5. 8. 2. 2-5. 

9. Switzerland. E. R. Alston (p). 79. 9. 25. 10. « 

8 (5, 1 9. Hatszeg, Hunyad, Tran- C. G. Danford (c). 3. 2. 2. 3-10. 

8ylvania,1500-2000ft. 3. 11. 8. 15. 

Hungary. 

3. C8all6kdz-Somorja, Budapest Museum 94. 3. 1. 22-25. 

Pressburg, 400 ft. (e). 

Hungary. 

2 al. Vallombrosa, Florence, Dr. G. Cecconi 1. 8. 2. 2-3. 

Italy. (c p). 

SOREX ARANEUS PYRENAICUS Miller. 

1909. Sorex a/raneus pyrenaicus Miller, Ann. and Mag. Nat. Hist^y 8th ser., 

p. 416, May, 1909. Type in British Museum. 

1910. Sorex aranev^n jpyrenaicus Trouessart, Faune Mamm. d’Europe, p. 58. 

Type locality, — L’Hospitalet, Ari^ge, France. Altitude 
4,700 feet. 

Oeographical distrihution, — Pyrenees. At present kljown 
from France only, though occurring on the south slope of^the 
mountains in the Departiflent of Pyr4nS9s-Oyentales. 

■ ^iagnoBia . — ^Very similar to Sorex arckneuHtetragonurus^hxA 

; ^^guishable by the duller, less^ evidently tricq^ored summer 
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pelage (winter coai; not known), in which the back rarely if 
ever assumes the blackish-brown tints often seen in the Alpine 
foftn. 

* % Colour?— The colour scarcely needs detailed description. As 
com{)ared with that of the other large races it is characterised 
by extreme dulness and lack of noticeable contrast between the 
dorsal area and sides. In none of the thirty-two skins examined 
is the back , so dark as in the^dark individuals frequently found 
in Switzerland in summer. 

• SkuU and teeth. — As in S. araneus tetragonurus. 

Measurements. — External measurements of type ; head and 
body, 72 ; tail, 51 ; hind foot, 14. Average and extremes of six 
specimens from the type locality : head and body, 70*6 (69-7?) ; 
tail, 47 (44*4-51); hind foot, 13*3 (13-14). Average and 
extremes of nine specimens from Bareges, Hautos-Pyren6es : head 
and mdy, 72*5 (69-75); tail, 45 (42-49); hind foot, 13*3 
(13-14). For cranial measurements see Table, p. 50. 

Specimens examined. — Thirty-two, from the following localities in the 
French Pyrenees : — ^ 

Portd, Pyr4n^os-Orien tales (Spanish watershed), 0 ; THospitalet, Ari6ge, 
12; Ax-les-Thermes, Ari^ge, 2;^lBar^ge8, IIautos-Pyr6n6e8, 9. 

BemarJes. — In its dull colour the Pyrenean shrew differs from 
the other large members of the group in much the same way as 
the small Sorex araneus euronotus of the neighbouring lowlaiids 
differs from true araneus. It thus represents the opposite 
extreme from the dark Norwegian form. * 

6, 9. Port6, Pyr6n4es-Orien- G. S. Miller (c). 8. 8. 4. 142-143. 

talcs, 1600m. France. 

' 2<J, 9. Port4, Pyr4n4os-Orien- 0. Thomas (p). 8.9.1.49-61/ 

tales, 1600-1700 m. 

{A. Robert). 

cJ 4 9. L’Hospitalet, Ari4ge, G. S. Miller (c). 8.8.4. 151-164. 

4700 ft. 301. 

(8. 8. 4. 301. Type of subspecies.) 

9. Ax-les-Thermes, Ari4ge, G. S. Miller (c). 8. 8. 4. 141. 

2600 ft. 

<5, 6 9. Bareges, Hautes-Pyr4- G. S. Miller (c). 8. 8. 4. 144-150. 

n4es, 1300-1600 m. 

• 

SOBEX ARANEUS FRETALIS Miller. . 

1909. Sorex araneus fretalis Miller, Ann. and Mag. Na^. Hist., 8th ser., iii, 

p. 416, May, 1909. Type in British Museum. 

1910. Sorex araneus fretalis Trouessart, Faune Mamm. d’Europe, p. 62. 

Type locality. — Trinity, Jersey, Channel Islands. 
geographical distribution. — Known only from the island of 

Jersey. , * t * 

Diagnosis. — 'yUkem Sorex araneus araneus^ but skull with 
^ ^trid portiiyi shortened, broadened and deepened, and anterior 
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teeth (inoisors both above and below, and firsif and second upper 
unicuspids) enlarged. c . 

Colour, — Summer pelage about like that of S, araneka araneua, 
but upper parts perhaps not so dark. Sides apparently avera^iifg 
lighter than in true araneua^ and underparts in some specftnens 
a very pale, almost whitish, buffy grey, decidedly lighter than in 
any skins of the other races yet examined. 

Skull, — In size and general fcSrm the skull does not differ 
appreciably from that of true Sorex araneua^ but on comparison 
of specimens the rostral portion in front of large* premolar *is 
seen to l)e relatively shorter, broader and deeper. The greater 
breadth is especially noticeable from below, tho s{)ace between 
tlfe anterior unicusj)ids about equalling diameter of these teeth, 
while in all the other races (except S, a. granarlua) it is evidently 
less. ‘ ^ 

Teeth, — While in general the teeth resemble those oi Sorex 
araneua araneua, the large incisors both above and below are 
appreciably more robust, and the first and second upper uni- 
cuspidkiare Avider. The difierence is particularly noticeable in 
the lower incisor, the shaft of whicl\^is thickened and the lobes 
on cutting edge distinctly enlarged. 

Meaaurementa, — External measurements of type (adult female) : 
head and body, 63; tail, 48*2; hind foot, 13. For cranial 
measurements see Table, p. 51. 

^ Five, all from tho island of Jersey. 

llemarka, — The Jersey shrew is easily distinguishable from 
the other races by its enlarged anterior teeth. It is probable 
that a sufficient series of skins will show that there is an average 
6 difference in colour as well. 

9, 6, Jersey, Channel Islands. O. Thomas (p). 8. 9. 2. 1-2. 

(R. H. Bunting,) (8. 9. 2. 1. Typeol subspecies.) 

Sorex akaneus oranarius Miller. 

. 1910. Sorex araneus granarius Miller, Ann. and Mag. Nat. Hist., 8th ser., 
VI, p. 459, November, 1910. Type in British Museum. 

Type locality, — La Granja, Segovia, Spain. 

Geographical ^liatrihution, — At present known from the type 
locality only, and probably confined to the mountains of central 
Spain. 

Diagnoaia, — Smallest known European race of Sorex araneua, 
the condylobasal length of s)cull only about 17*5 mm., upper 
tooth-row about 7*5 mm. palate wide anteriorly as in S. araneua 
fretalif, but anterior teeth not enlarged. • 

External charactera and colour, — Externally the animal shows 
no^sfMlfcial peculiarities, though the car and the pla&tar tubercles 
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seem to be relatively smaller than usual. Colour of specimens 
in alcohol apparently as in true araneus. 

• Skull ilwdf teeth, — 'Apart from its small size the skul^ does not 
differ noticeably from that of the other races, except in the 
relSlive shortness of the rostral portion and tooth-row as com- 
pared with the breadth of palate. Palatal breadth between 
anterior unicuspids as great in proportion to width of tooth as 
in S. araneus fretalis, Tee^i small, normal in form, the pig- 
mentation apparently loss extensive than usual. 

• Measurements. — Typo (adult male), and an older male, also 
from La Granja : head and body, 62 and 66 ; tail, 36 and 37 ; 
hind foot, 11*6 and 11*6; ear from meatus, 6 * 6 and 7. For 
cranial measurements see Table, p. *^1. 

Specitmns cxamimd, — Two, both from tho type locality. 

B^arks . — In its broad palate the Guadarrama shrow bears 
a remarkable likeness to the form inhabiting the island of 
Jersey. It is readily distinguishable from the Jersey animal 
by its small size, and by the absence of all tendency to .enlarge- 
ment of tho anterior teeth., | 

2 al. La Granja, Segovia, M.delaEscal6Ta(c). 6.11.4.3-4. 

Spain. (C. 11. 4. 4. Type of subspecies.) 

SOREX MINUTUS Linmeus. 

(Synonymy tinder subspecies.) 

* 

Qeographicul (list ribution . — Northern portion of Eurasia from 
Ireland eastward (exact eastern limits of range not known). In 
Europe couth to the Pyrenees and southern Italy. 

Diagnosis. — Size small, head and body usually about 
50-60 mm., the tail 10-15 mm. shorter, condylobasal length 
of skull 14*8-16*6 mm.; posterior lobe of anterior upper 
incisor sub- terete, the length of its base about half that of 
anterior cusp; colour brown, the underparts always lighter 
than back, and sides never specially contrasted. 

External characters. — In general external characters Sorex 
minutus agrees with S. araneusy except for its smaller size and 
relatively longer tail. 

Colour. — The colour rather closely resembles that of Sorex 
araneus in dull summer pelage, except that th<i back usually has 
a peculiar greyish cast not easy to describe, but by which it is 
possible to recognise skins with much certainty. There is never 
,any indication of a specially differentiated colour area along sides. 
Upper parts between sepia and wood-brown in summer, more 
ncfkrly hair-brown’ in the* hq^rs slate-grey at base and 

with faint silvery ^ub-torminal annulations more visible in some 
lights than in o4hers^ and giving rise to the greyish effect already 
alluded to. • Underparts synoke-grey of varying depth, some- 
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times almost whitish, the line of demarcation klong sides usually 
evident though not very conspicuous. Fqet pale wood-brown 
with a si}very gloss or suffused with drab, sometimes V^oticealJiy 
lighter than back. Tail concolor with back above, not so dark 
below. ' 


Skull. — Apart from its conspicuously smaller size (condylo- 
basal length, 14*8 to 16 mm. instead of 17 ’8 
mm.) the t skull differs notably from 
^ ^ that of Sorex nranam and S. nlpinuH in the 
narrower, more elongate brain-case,' the outlihe 
A A of which wlien viewed from above is distinctly 
f\ i\ instead of sub-circular. Antero-external 

/ f \ portion of border flattened, though less notice- 

( _L ) than in Sot'ex aranem. Owing to its 

mZv' different form the brain-case is less abruptly 
Fig. 10. marked off from interorbital region ^an in 
Sorex minutus. Other European species. Depth of brain-case 

Nat. size. usually less relatively to breadth than in 

^ S, araneus. Lachrymal foramen opening over 

posterior half of first molar. ^ 

Aside from their very much smaller size (upper 
tooth-row 6 to 7 mm. instead of 8 to 9*6 mm.) the teeth of 
Sorex minuim difier in numerous details of form from those of 


Sorex minuttu. 
Nat. size. 


iSi, araneus. Anterior upper incisor with basal lobe nearly as 
hi^ as anterior cusp, so that the two i)oints of the tooth are 
essentially in line with the tij)s of the first three unicuspids. 
When viewed from below the posterior lobe appears, however, 
distinctly smaller than anterior cusp, while from the side its 
outline is conspicuously higher and narrower than that of firs^ 
unicuspid. Anterior lower incisor with 
^ first lobe on cutting edge as well defined 
from anterior point of tooth as from second 
lobe, and lengths of bases of all three lobes 
approximately equal. Upper unicusjuds not 
essentially different in form from those of 
Sorex araneus^ but crowns perceptibly longer 
than wide and less abruptly rounded off 
anteriorly, the resulting form' less nearly „ jria. ii. 
square. In lateral view the outline is (juite teeth in profile, x 5 . 
as in the larger animal. The relative size 
of the unicuspi4s differs markedly from that in the larger 
animal. The first, second and third are sub-equal, with the 
second usually a trifle smaller than the third, and the first with 
distinctly the greatest crown area. Fourth slightly smaller than 
third, and fifth equally smaller than fourth^, between which and 
large premolar it is tightly ' crowded. ^ First lower unicuspid 
differing from that of 1^. araneus in its gi^ater length along 
cingullim and less height of cusp, its fornt wlicn viewed from 
* Sometimes equal to fourth or slightly largef. 




80BEX 


65 

the side thus noticeably different from that of first upper 
unicuspid. Second pnicuspid, together with other mandibular 
teSth, essentially as in S. araneus. Maxillary cheek-teeth as in 
S. araneus, except that hypocones are less doveloj)ed,*that on 
lar^ premolar obsolete. 

Ite7iiarhs. —Sorex minutus is at once distinguishable from 
S. araneus by its smaller size and relatively longer tail, as well 
as by tlie more technical dharacters of the skull and teeth. 
Immature individuals of araneus might sometimes be Tuistaken 
ftl’ miiiutnsf but their larger feet will serve to indicate their 
identity ; while if the skull and teeth can be examined, a positive 
identification is easily obtained. 

SoREX MINUTUS xMlNUTUS LinnJBUS. 

176G. niinntm Linnaeus, Syst. Nat., i, 12th ed., p. 73 (Siberia). 

1769. pygmmis Laxmann, Sibirische Briefe, p. 72 (Barnaul, Tomsk, 

Siberia). 

1789. cxilis Gmelin, Syst. Nat., i, 13th ed., p. 115 (Yenesei River, 

Siberia). 

1806. Soi'ex canaliculatus Ljungh, •Kongl. Vetensk. Akad. Nya ^andl., 
xxvji, p. 263 (Lomn%ryd Vicarage, northern Vedbo district, 
Jornkoping, Sweden). 

1811. Sorex pygmasus Pallas, Zoogr. Rosso-Asiat., i, p. 134 (Ob and Yenesei 
Rivers, Siberia). 

1811. Sorex minimus GeofEroy, Ann. Mus. d’Hist. Nat., Paris, xvii, p. ^80 
(Accidental renaming of minutiis), ’ 

1832. Sorex jmmilio Wagler, Isis, p. 54 (Bavaria). 

1838. 6'[or<?.r] rusticus Jenyns, Ann. Nat. Hist., i, p. 423, August, 188^ 
(England). 

1838. S[o/*(7A’J rusticus var. fl S[ore£cJ hiberniem Jenyns, Ann. Nat. Hist., i, 

• p. 423, August, 1838 (Dublin, Ireland). 

1844. Sorex pumilus Nilsson. Ofversigt af Kongl. Yotensk.-Akad. Furhandl., . 
Stockholm, i, p. 33, Alarch 20, 1844 (North-eastern Skaane,* 
Sweden). 

1857. Sorex pygnmus Blasius, Saugethiere Deutschlands, p. 133. 

1895. Sorex minutus Thomas, The Zoologist, 3rd ser., xix, p. 63, February, 
1895. 

1910. Sorex minutus Trouessart, Faune Mamm. d’Europe, p. J6. 

Type locality , — Vicinity of the Yenesei River, Siberia. 
Geographical distribution , — The entire European range of* the 
species, except southern Italy. 

Diagnosis , — Teeth normal in size, the molars and anterior 
upper incisor not enlarged. , 

Measurements, --Average and extremes of thirteen specimens 
from Grantown-on-Spey, Elgin, Scotland : head and body, 52*3. 
(49-55); tail, 36 (32-5-39-5); hind foot, 10-4 (10-11). 
Average and extremes of eight specimens from the Isle of Man : 
head and body, 59 - 6 ,(52-64) ; \ail^ 40-2 (36-43); hind foot, 
11-1 (10-12). Average* and extremes of five specimens from 
Ari^ge, Franc*: Bead and body, 55-8 (51-62); tail, 44*2 
,(42-46); hfnd foot, 11-4 (11-12). Average and extremes of 
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. * . 
four specimens from the Harz Mountains, Germany : head and 
body, 57-3 (51-63) ; tail, 40*5 (39-42) ; hinji foot, 11-5 (11-12), 
Average ana extremes of four specimens from StaldVn» Val«&8, 
Switzerland: head and body, 55*6 (50-61); tail, 42*6 (42-43); 
hind foot, 11*0 (10*8-11*2). Average and extremes of sS^ven 
specimens from Hatszeg, Hunyad, Transylvania : head and body, 
51-3 (47-55): tail, 40*6 (32-46); hind foot, 11-2 (10-12), 
For cranial measurements see Tabt, p. 58. 

Specimens examined.— One hundred and twenty-five, from the following 
localities : — 

Scotland : Lossiemouth, Elgin, 2 ; Gordonstown, Elgin, 1 ; Lhaubryde, 
Elgin, 2 ; Grantown-on-Spoy, Elgin, 13 ; Cromlix, Dunblane, 1 ; Aber- 
deen, 1; Dunvegan, Skye, 1; Stornoway, Lewis, Hebrides, 1; Newton, 
North Uist, Hebrides, 1 ; Barra Island, Hebrides, 1 ; Stockbriggs, Lanark- 
shire, 1; Kirtlo Bridge, Dumfriesshire, 1; Wyseby, Dumfriesshire, 2. 

Wales : Aberia, Merionethshire, 2 ; near Bridgend, Glamorganshire, 1 ; 
no exact locality, 1. 

England : Spurn Head, Yorkshire, 1 ; Grimsby, Lincolnshire, 3 ; 
Waltham, Lincoliishire, 2 ; Thornhaugh, Northants, 2 ; Swithland, Leices- 
tershire, 1 ; Graftonbury, Herefordshire, 2 ; Crippetts, Gloucestershire, 3 ; 
Glifton^Gloucestershire, 1 ; Loughton, Essex, 2 ; Wilbraham, Cambridge- 
shire, 1 ; Dartford, Kent, 1 ; Now Forest, Hampshire, 1 ; Alum Bay, Isle 
of Wight, 1 ; Chagford, Devonshiire, 2 ; CoAbmartin, Devonshire, 1 ; South 
Moltou, Devonshire, 1 ; Lundy Island, Devonshire, 1 ; Isle of JMan, 8. 

Ireland : Clonbroch, Go. Galway, 1 ; Caragh Lake, Co. Kerry, 1 ; Co. 
Longford, 1 ; Knock, Co. Down, 1 ; North Esk, Dunkettle, 2 ; Duncannou, 
3 ; Kilkenny, 1 ; no exact locality, 2. 

^Norway : Holaaker, upper Gudbrandsdal, 1 ; Graven, Hardanger, 1 
(U.S.N.M.). 

V Sweden : Upsala, 1 (U.S.N.M.) ; near Stockholm, 1 ; Svarta, Orebro, 1 
(U.S.N.M.). 

France : Barbizon, Seine-et-Marne, 1 ; Montr6jeau, Hauto-Garonne, 1 
(U.S.N.M.); Ax-les-Thormcs, Ari^ge, 2; I’Hospitalet, Ari6ge, 3; Porte, 
Pyr6n6es-C)rien tales, 1. • 

Germany: Brunswick, 3 (B.M. and U.S.N.M.) ; Bodethal, Harz Mts., 3 
^(U.S.N.M.); Mauseklippe, Bodethal, Harz Mts., 1 (U.S.N.M.); Frankfort- 
on-Main, Hessen-Nassau, 1 ; Niesky, Silesia, 1 ; Marxheim, near Mannheim, 
Bavaria, 2 ; near Konigsberg, 2 (U.S.N.M.). 

Austria-Hungary : Csallokuz-Somorja, Pressburg, Hungary, 1 ; Hatszeg, 
Hunyad, Transylvania, 7. 

Switzerland; St. Cergues, Vaud, 2 (U.S.N.M.); Staldcn, Valais, 4 
geneva) ; Untervatz, Grisons, 5 (U.S.N.M. and Mottaz) ; St. Gothard, 

Italy : Vallombrosa, near Florence, 1. 


1 . 

Lossiemouth, Moray- 
shire, Scotland. 

G. Denson (c & p). 

8. 9. 17. 1. 

9 , 1 . 

Lhanbryde, Elgin, 200 ft. 

W. Taylor (c & p). 

8. 9. 3. 1-2. 

9. 

Dunblane, l^tirlingshiro. 

W. R. Ogilvie-Grant 
(c & p). 

8. 9. 6. 1. 

1 . 

Aberdeen. 

Dr. Macgillivray 
(C&I'). 

62. 7. 10. 13. 

6. 

Dunvegan, Skye. 

J. S. Elliott (c & p). 

R. M. D. Hawker 
‘ (c & P). 

8. 9. 4. 1. 

6. 

Stornoway, Lewis. 

8. 9. 18. 1. 

lal. 

North Uist, Hebrides.* 

* 

J. A. Harvib Brown 
(c & P). . • . 

79. 9. 18. 1. 

h 

« Barra Island, Hebrides. 

W. E. de Winton® 

(0^ p). 

8. 9. 20. 1. 

t 
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Stockbriggs^ Lanark- E. 1^. Alston (c & v ) . 
shire. 

Bridgend, Glamorgan- B. 1. Pocock (c & f). 
'shire, Wales. 

1 al. Wales. G. Stokes (c & p). 

9N* Grimsby, Lincolnshire, G. H. Caton Haigh 

England. (c & p). 

2. Waltham, Lincolnshire. G. H. Caton Haigh 

(c & p). 

2 st. Graftonbury, Hereford- W. de W i n t o n 
shire. (c & p), 

Will^aham, Cambridge- Miller Collection, 
shire. {S, F, Harmer.) 

1. Clifton, Gloucestershire. Miller Collection. 

(R. L Pocock.) 

6. Lundy Island, Devon- N. H. Joy (c & p). 
shire. 

2 6. Chagford, Devonshire, Miller Collection. 

860 ft. {W.P. Stark.) 

6 , 4 9. ' ’%tamsay, I.slc of Man. C. H. B. Grant 

(c & p). 

6. Sulby Glen, Isle of Man. C. H. B. Grant 

(c & p). 

9. Clonbroch, Galway, Ire- H. P. Witherby 

land. (c & p). 

1 al. Longford. ® Dr. G. E. Dobson 

(c & p). 

6 st. Knock, Down. Hon. N. C, lloths- 

child (o & p). 

2 al. Dunkettle, Cork. ^liss O’Keefe (c&p). 

2 c5, 1 9. Duncannon, Wexford. G. Barrett-Hamilton 
{Rev, Dr, Martin.) (p). 

1 al. Ireland. Zoological Society’s 

Collection. 

6, Holaaker, Gudbrandsdal, K. J. Cuuinghamc 

» lUOO ft. Norway. (c & p). 

9. Barbizon, Seine-et- G. b. Miller (c). 

Marne, Franco. 

2 9. Ax-les-Thermos, Aricge. V. Builles (c & p). 

6, 1’ Hospitalet, Ariege, G. S. Miller (c). 

4700 m. 

6 . r Hospitalet, Aricge, O. Thomas (p). 

1460 m. (A, Robert.) 

9. Port6, Pyr6n6es-Orien- G. S. Miller (c). 

tales, 1600 m. 

2. Querum Forest, Bruns- G. Barrett-Hamilton 

wick, Germany. (p). 

1 al. Frankfort - on - Main, Tomes Collection. 

Nassau. 

9. Niesky, Silesia, 181 m. Lord Lilford (f). 

(W. Baer.) 

6 . . Marxheim, Bavaria. Lord Lilford (p). 

1. Gsall6k6z-Somorja, Press- Budapest Museum 

burg, 400 ft. Hungary. (e). 

1. Hatszog, Hunyad, Tran- C. G. Danford (c). 

sylvania, . 2000 - » 

6500 ft. » • 

3. Hatszeg, Transylvania, C. G. Danford (c). 

2000-11600 fl 

8 6, Hatsz#g, Hunyad, 1500- G. G. Danford (c). 

2000 ft. • 


9 

79. 9. 25. 13. 

8. 9. 5. 1. 

48. 9*24. 3. 

8. 9. 16. 1. 

11. 1. 2. 81-82. 

96. 4. 28. 20 -21. 

7.7.1. 2850. 

7. 7. 7. 3604. 

G. 5. 16. 1. • 

7. 7. 7. 4472, 
4474. 

8. 9. 7. 1-6. 

8. 9. 8. 4. 

8. 9. 1ft 

80. 12. 14. 6. 

I. 9. 3. 7. 

80. 11. 20. 4. , 

81. 6. 29. 1. • 

II. 1. 2. 83-86. 

i 

52. 9. 13. 288. 

98. 2. 28. 6. 

8. 8. 4. 160. 

8. 3. 27. 2 -3. 

8. 8. 4. 169. 

8. 9. 1. 46. 

8. 8. 4. 161. 

11. 1. 2. 86-87. 

7. 1. 1. 46. 

99.1.9.15. 

11. 1. 1. 146. 

94. 3. 1. 25. 

3. 2. 2. 11. 

3. 2. 2. 13-16, 

3. 11. 8. 16-18. 
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S. minutus lucanius. 
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INSECTIVOBA 


I, 

c » 

1. St. Gothard, Uri, Swit- Purchased (Brandt). 46. 2. 13. 14. 

zerland. 

1 al. Vallombrosa, Florence, Dr. G. Geccohi (p.) \ 8. 2. 4. • 

% Italy. ^ 


SoREx MiNUTUS LUCANius Miller. 

1909. Sorcx mimitus liicanius Miller, ^^nn. and Mag. Nat. Hist., 8th ser., 

Ill, p. 417, May, 1909. Type in British Museum. 

1910. Sorex minutus lucanius Trouessart, Faune Maram. d^Europe, p.^5. 

Type locality, — Monte Sirino, Lagonegro, Italy. 

Geographical distrihui ion,— ^ At present known from the type 
Reality only. 

Diagnosis, — Similar to Sorex minutus minutus^ but with molars 
and anterior upper incisor noticeably enlarged 

Teeth, — As compared with specimens of Sorex minut^ minutus 
from a wide range of Euroiiean localities and also with sp(?cimeus 
from Scalipa and Sumela, Asia Minor, the type of S, minutus 
lucanius is at once recognizable by its enlarged teeth The actual 
size is so small that it is impossible^ to express the differences by 
measurements, but to the eye the greater area of the molar 
crowns and the larger more projecting anterior upper incisor 
and more robust unicuspids and anterior lower incisor are at 
Oiqce apparent. 

Measurements, — Tail, 42; hind foot, 10*4. .For cranial 
'v measurements see Table, p. 59. 

Specimen examined , — The type. 

1. Monte Sirino, Lagonegro, 0. Thomas (p). 8. 9. 1. 6. , 

S. Italy. (A, liobert.) (Tijlje of subspecies.) 


SOREX ALPINUS Hchiiiz. 

(Synonymy under subspecies.) 

Geographical distribution, — Pyrenees, Alps, Harz Mountains, 
Biesengebirge and Carpathians. 

Diagnosis, — Size essentially as in Sorex araneus (head and 
body usually 65 to 70 mm.), but tail about equal to head and 
body ; colour uniform dark slaty grey, the underparts nearly as 
dark as back ; b^isal lobe of anterior upper incisor sub-terete, the 
length of its base about half that of anterior lobe. 

External characters, — Except for the dark, slaty colour, and 
the much greater relative and actual length of the tail, Sorex 
alpinus does not differ markedly from Sorex araneus in general 
external characters. The fui* of the bj,ck varies from 5 mup. to 
8 mm. in depth according to season, and thp tail may either 
well povered with closely appressed hairs •andmprovided with a 
penejiA 4 to 5 mm. long, or practically naked atttip and very 
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scantily haired elseUrhere, a variation not wholly dependent on 
seaaon.* At middle qf tail there are about 18 annulations to the 
centimeter. * Feet relatively larger than in Sorex aran^us^ but 
^ot peculiar in form. 

(Mour . — Entire upper parts a deep slaty grey produced by 
the combination of blackish-slate under colour and short seal- 
brown tips, lightened to a varying degree by silvery sub-terminal 
annulations. Underparts slightly washed with sepia, but the 
difference in colour of the two surfaces not conspicuous, and sides 
entirely without lino of demarcation. Feet scantily clothed with 
silvery hairs. Tail sharply bicolor, nearly black above and at 
tip, buffy whitish below, the light area always less extensive than 
the dark, and sometimes reduced on distal half of tail to i, 
narrow median line. 

SJcull, - The skull, though of the same general dimensions as 
that of araneus, is recognizable by its 
less elevated brain-case, the outline of which 
when viewed from above is more nearly 
circular, owing to the very slight flattening 
of antero-external portion o^ border. Inter- 
orbital region less tapering than in the 
related species, a character due to the 
slightly though appreciably greater lachrymal 
breadth. The diameter of the tympanic ring 
is usually though not constantly less than in 
Sorex araneus. Anteorbital foramen slightly 
larger than in S, araneus. Lachrymal fora- 
men opening over point of contact between 
fij'st and second molars. 

- lielatively to size of skull the teeth 
are noticeably smaller than in Sorex araneus ; this is particularly 
evident in the anterior upper incisor when viewed from the side, 
and the upper unicuspids when viewed from below. Anterior 
upper incisor with basal lobe even smaller than in S, winutus, its 
height slightly less than that of first unicuspid and much less than 
that of anterior lobe of incisor. Viewed from below it appears 
to occupy decidedly less than half of tooth, while from side it 
appears scarcely half as largo as first unicuspid, from which it 
further difiers in its simple peg-like form. The two teeth come 
in contact at about the same level as in S, araneus, but their tips 
.diverge more noticeably. Anterior lower incisor with shaft 
distinctly tapering, its cutting edge with three low, sometimes 
ill-defined lobes. Upi)er unicuspids less robust than in Sorex 
araneus, their crowns distinctly longer than broad. The cusp 
occupies more than half area of crown, at expense of crushing 
area, most of which, except in fifth ^ unicuspid, lies obliquely 
instead of horizonti-lly. Viewed from the side the unicuspids 

* A specimen in full winter coat, but with the tail bare at tip (B.M. 
8. 2. 2. 2), was t&en at Hatszeg, Himyad, Hungary, on December 12. ; 



Fig. 12. 
Sorex alpiniu. 
Nat. size. 
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are all longer in proportion to their height than in Sorex 
araneusy and the posterior border is more cpncave. In size there 
is a gradual and regular diminution from first unicuspid to third ; 
fourth somewhat more abruptly smaller ; * fifth slightly smalleif 
than fourth when viewed from the side, but with larger^Srown 
area due to the presence of a well developed postere-internal 

cTushiiig surface. This tooth is rela- 
tively ll.rger and more functional than 
hi Sorex araneutty showing no tendency 
▼ to liecome subordinate to paracon€ of 
large premolar. Lower unicuspids 
narrower and more trenchant than in 
Sorex araneus. Except for this general 
tendency the second shows no special 
peculiarities of form. The first, how- 
ever, is strikingly different ,i^orn the 
corresponding tooth in S, araneus. ^ 
Its general outline when viewed from side is irregularly 
elliptical, with longest axis parallel to that of mandible, the 
upper edge with two low, roundec^ cusps, the anterior of which 
is about as large as lobes on cutting edge of incisor, the posterior 
smaller. Upper cheek-teeth not essentially different from those 
of Sorex araneiis, except that hy|)Oconas are less developed. 
Jjower cheek-teeth as in the I’clated species. Pigmentation of 
tbeth slightly less extensive than usual in Sorex nraxiens. 



Fid. 13. 

Sorex alpimin. Anterior 
teeth. X r>. 


Sorex alpinus alpinus Schinz. 

1837. Sorex alpinus Schinz, Nouo Donkschr. Allgem. Schweiz. Gesellsch. 

Naturwiss., Neuchatel, i, p. 13 (St. Gothard Pass, Switzerland).* 
1840. ? Sorex antinarii Bonaparte, Iconogr. Faun. Ital., i, fasc. 29 (No exact 
locality, and probably not a European species). 

1857. Sorex alpinus Blasius, Saugothiere Deutschlands, p. 126. 

1870. ? Soi'ex interniedius Cornalia, Catal. Doscrit. Mamm. Ital., p. 27 (Hills 
of Briauza, Como, Italy). Part : body ; see Sordelli, Atti Soc. Ital. 
Sci. Nat. o del Mus. Civ. Stor. Nat., Milano, xxxviii, p. 364, 1899. 
1899. ? Sorex alpinus var. longobaida Sordelli, Atti Soc. Ital. Sci. Nat. e del 
Mus. Civ. Stor. Nat., Milano, xxxviii, p. 363 (MS. synonym of 
interniedius). 

1910. Sorex alpinus Trouessart, Faune Mamm. d’Europe, p. 60. 

Type locality. — St. Gothard Pass, Uri, Switzerland. 
Geoijraphical distrihution . — From the J ura and Alps through* 
Tirol to Transylvania ; Pyrenees. f 

* In an adult female from Briinig, Switzerland (No. 85830, U.S.N.M.), 
the third and fourth unicuspids on right side are fused into a single 
2-cusped tooth, while those on left side are normal. 

t I have seen no Pyrenean specimens of Sorex alpinus. For roeprd of 
its occurrence see Trutat, BVill. Soc. Hist.,,Nat., Toulouse, xii, p. 100, 1878 
(“mfttssif de la Maladetta”). The animal is prc^bly less common in the 
Pyrelioes than in the Alps, as I was unable to nnd iV in several localities 
jreseibbling those where it regularly ocQurs in Switzerland. 
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Diagnosis. — Skull and teeth of maximum size for the species 
(condylobasal lengthy of skull, 19 *4 to 20*6; upper tooth-row, 
8 • ff to 9 • 0 f lower tooth-row, 8 * 0 to 8 • 4). ^ 

► Measurements. — Average and extremes of five specimens from 
Briirftg, Switzerland: head and body, 74*6 (72-77); tail, 73 
(70-75) ; hind foot, 16. Average and extremes of three speci- 
mens from Vitznau, Switzerland : head and body, 72*3 (69-75) ; 
tiiil, 74-0 (72-75); hind foot, ^15 *5 (15-16). Adult male from 
Vitznau, Switzerland : head and body, 69 ; tail, 68 ; hind foot, 
15»3. Adu4t female from Chamonix, Haute-Savoie, France: 
head and body, 73; tail, 74; hind foot, 15 ’4. For cranial 
measurements see Tal3le, p. 64. 


Specimens examined. — Thirty-one, from tho following localities 
Fiiamck: Chamonix, Haute-Savoie, 1 (U.S.N.M.). 

SwiTZEiiLAND : St. Cergucs, Vaud (Jura), 4 (U.S.N.M. and Mottaz) ; 
Briinig, \.UU.S.N.M.) ; Vitznau, 4 (B.M. and U.S.N.M.); Andennatt, 1 
(U.S.N.^I.J; St. Gothard^ Uri, 6 (B.M. and U.S.N.M.); Untcrvatz, Grisons, 
1 (U.S.N.M.) ; Murgthal, St. Gallon, 1 (U.S.N.M.) ; Santis, St. Gallen, 1 
(^lottaz) ; no exact locality, 3. 

Austbia-Hunoaiiy : Hatszeg, Hunyad, Transylvania, 4. 


6. Vitznau, 440 m. 
Zetland. 

1. St. Gothard, Uri. 
1, 1 al. St. Gothard, Uri. 


Swh# O. Thomas (c <fc r). 

Baron E. de Stdys- 
Longchamps (p). 
Purchased (Brandt). 


1 . 

1 . 

1 . 

• 

( 5,2 9 . 


St. Gothard, Uri. 

Switzerland. 

Switzerland. 

Hatszeg, Hunyad, Tran- 
sylvania, 2000 ft. 
Hungary. 

Hatszeg, Hunyad, Tran- 
sylvania, 1600-2000 ft. 


Purchased (Stock- 
holm Museum). 
E. 11. Alston (p). 
Purchased (Ger- 
rard). 

C. G. Hanford (c). 


C. G. Hanford (c). 


5. 8. 3. 15. 

46. 7. 5. 1. 

46. 2. 13. 13. 
46. 2. 13. 14. • 
46. 6. 2. 32. 

79. 9. 25. 9. 

76. 9. 18. 13. 

3. 2. 2. 2. 


3. 11. 8. 12-14. 


SoREX ALPiNus iiERCYNicus Miller. 

1909. Sorcx alpinus hercynicus Miller, Ann. and Mag. Nat. Hist., 8th ser., 

Ill, p. 417, May, 1909. Type in U.S. National Museum. 

1910. Sorex alpinus hercynicus Trouossart, Faune Mamm. d*Europe, p. 51. 

Type locality. — Miiuseklippe, Bode Valley, Harz Mountains, 
Germany. , 

Geographical distrihiition. — Harz Mountains and Biesen- 
gebirge. 

Diagnosis. — Skull and teeth not so large as in typical 
Sorex alpinus (condylobasal length of skull, 19 to 19*6 mm.; 
upper tooth-row, 8*2 to 8^6 mm. ; loWer tooth-row, 7*8 to 8*0 mm.). 

Measurements. — ^xteriMil measurements of type : head and 
body, 71, tail, S? ; hind foot, 15*4. Average and extremes of 
six specimeDK from the Har; Mountains: head and body, 73*4 
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'(72-7.7); tail, 66^6 (65-68); hind foot, 15-1 (U-9-lo-8). 
Average and extreip^s of five specimens from the Biesengebirge : 

andfbody, 73-4 (72-77); tail, 65-4 (69-68); Ij^nd foot, 
14*9 (14* 8-15*0). For cranial measurements see Table, p. 64. 

I^cifnens exmnined . — Elovon (all in U.S.N.M.), from tho following , 
localities in Germany: Bahrenborg, Harz Mts.. 2; Bodethal, Harz 
Mts., 1; Miiuseklippe, Harz Mts., 3 ; Eulengrund, Biesengebirge, Silesia, 8 ; 
Wolfshau, Biesengebirge, Silesia, ^ 

Bemmlcu . — In external measurements the Alpine shrew of 
the Harz Mountains and Biesengebirge agrees with the Swiss 
animal ; but the differences in length of skull and of tooth-rows 
seem enough to warrant the recognition of the two forms as 
distinct. • 


• Genus NEOMYS Kaup. 

1820. Ke'^^iys Kaup, Entw.-Gcsch. u. Natiirl. Syst. Europ. Thiorwelt, i, 
p. 117 (Sorex dauhentonli Erxloben). 

1829. Lcitcorhy'tichm Kaup, Entw.-Gcsch. u. Natiirl. Syst. Europ. Tbier- 
welt, I, p. 117 {^Sorex lincaius Geoffroy and S. leucodon Hermann ; 
the first chosen as typo by Thomas, The Zoologist, 4th Jbr., ii, 
p. 102, March, 1808). t 

1829. Hydrogale Kaup, Entw.-Gcsch. ii. Natiirl. Syst. Europ. Thierwelt, i, 
p. 119 (Sorex remifer Gooflroy). 

1832. Crossopm Wagler, Isis, p. 275 (Sorex fodiens Schreber). 

1835. Hydrosorex Duvornoy, M6m. Soc. du Mus. d’Hist. Nat., Strasbom^, 
II, p. ly (Sorex fodiens Pallas, soo p. 17). 

1835. Amphisorex Duvernoy, Mem. Soc. du Mus. d’Hist. Nat., Strasbourg, . 
II, p. 23 (fiermanni = fodiens skull Sorex araneus tetragonurus- 
animal). Part. 

1838. Pinalia Gray, Proc. Zool. Soc., London (1837), p. 120, June 14, 1838 
(MS. synonym of Crossoptis), 

1848. Galcmys Pomel, Archiv Sci. Phys. ot Nat., Gonfivo, ix, p. 249, 
November, 1848 (part, included Jlrachysorex Duvernoy, Crossopus 
Waglor, and Paxhyura de S61ys-Longchamps). 

1854. Myosictis Pomel, Catal. M^>th. Vert. Foss. Bassin de la Loire, p. 14 
(based on a fossil not distinguished specidcally from Neomys 
fodiens). 

1857. Crossopus Blasius, Siiugothiere Doutschlands, p. 119. 

1898. Neomys Thomas, Zoologist, 4th ser., ii, p. 100, March 15, IbOS. 

Type species. — Sorex daubenionii Erxleben=& fodiens Schreber. 

OeographicaJ distribution. — Palaearctic region nortli of the 
Mediterranean from Spain and England to the Caucasus and 
Asia Minor, north to northern Scandinavia. 

Oharacters.— Upper unicuspid teeth 4-4, thefr form more pre- 
hensory than in Sorex; dental formula : i c pm = 30 ; 

posterior lobe of anterior upper incisor less than half as high 
as first ; anterior lower incisor with one ill-defined lobe on cutting 
edge near middle of .tooth ; third lower molar and second lower 
uniSuspid as in Sorex ; ^ojnts of all Cho teeth pigmented ; fur 
unusually soft qpd'c^ense, entirely concealing ears; feet^vith a 
noticeable fripge of elongated liairs at edges of soles and toes, 
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the hind feet enlarged and turned soinewh&t outward ; in one 
species a longitudinal ridge of stiffened haiirs along under surface 
of tail ear small, completely hidden in the fur, Vhe meatus 
closed by two valves, one of which lies on inner surface of' 
antitragiis, the other on inner surface of conch ; habits aquatic. 

liemnrks. -Ill its external form, slight reduction iii the 
number of teetli, and in the noticeably prehensory adaptation 
of the U 2 )per incisors and unicusjhds, the members of the genus 
Neomys are distinctly more sj)ecialized than the species of Sorex. 
They retain, Jiowevor, the primitive form of the* third loAiter 
molar and lower premolar characteristic of Sorex, those teetli 
showing no tendency to the more highly modified structure 
fbund in Crocidiira, 'J"he members of the genus Ncomys are the 
only European shrews specially adapted to aquatic life. They 
are at once recognizable by their dense, velvety fur, and large, 
distinctly fringed hind fe(;t. In the commonest and ing^ widely 
distributed species the tail is provided with a keel of stiffened 
hairs, a character not found in any other European shrew. 

• KEY TO THE EUBOPEAN EOBMS OE mJOMVS. 

i 

Tail with median keel of stiffened hairs extending 


entire length of under surface N. focliens, p. 66.^ 

Underparts whitish or yellowisli, occasionally 
brownish (Continental Europe except Iberian 

• Peninsula) A’. /. fodiem, p. 69. 

Underparts usually brownish (England and Scot- 
land) A\ /. hicoloVi p. 73. 

Tail without keel. 

Length of tail 47 to 53 mm.; hind foot 16 to 

17 mm, (Alps and Pyrenees) N, viillcH, p. 78. 

Length of tail 55 to 61 mm.; hind foot 16*8 to ^ 

18 mm. (Northern and central Spain) N, anotnalus, p. 81. 


NEOMYS FODIENS SclireW. 

(Synonymy under subspecies.) 

Oeoijraphical difitribution- -Yrom Norway and England to the 
Pyrenees, northern Italy and western Siberia. Northern and 
eastern limits of range not known. 

Diagnosis. Tail with keel always present; feet very con- 

spicuously fringed ; hind foot usually more than 1 7 mm. ; lachry- 
mal foramen opening over posterior half of m} ; anterior upper 
incisor robust. « 

External charartent. -Fur very dense, its depth at middle of 
back about 6 mm. in summer, D mm. in winter, its texture soft 
and velvety, this particularly noticeable on underparts ; a 
few longer hairs usually present on flanks and rump. Eyes 
small and inconspicuous; ears completely hidden by the • fur. 
Muzzle less slender than in Sorex afaneus, i;he median ridge on 
upper^ lip with distinct wart-like outgrowth wfeich fits between 
pqints of Upper incisors when mouth is closed. F^t larger than 
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in species of Soresf of approximately the same size, noticeably 
broadened | digits proportioned as in Sorex arnnem but gradua- 
tion less ; soles and palms completely bare, their surface «trongly 
tuberculo-reticulate ; pads 6-G, mu(jh as in Sorex aranms but 
niore^ widely spaced and bettor defined. At edge of soles and 
toes the hairs are elongated to form a dense, conspicuous fringe. 
Tail terete or slightly four-sided, its hairs minute, flattened, and 
closely appressed, nearly concealing the rather indistinct annula- 
tions, of which there are about 25 to the centimeter at middle ; 
pe^.cil evidefit, usually about 3 to 5 mm. in length. Along 
median line of tail below, from extreme base to tij), the liairs 
are so crowded, elongated, and directed inward as to form a 
distinct, low keel, the presence of which is often made more 
evident by the nearly bare condition of the skin immediately 
at each side of it. Mamnue : a 2-2, i 2-2 = 8. 

Oolon%. —Entire underparts a dark slaty grey, more bluish 
in summer, more blackish in winter, the individual hairs blackish- 
slate with seal-brown tips and a sub-terminal lighter area of 
varying distinctness. Underparts usually whitish in s1>rong 
contrast with back, the line tf demarcation everywhere evident, 
and on head passing just below base of eai* and extending along 
ujiper lip to nostril. The underparts, while never so dark as 
back, are often strongly suftused with biifify, smoky, or wood- 
brown, and occasionally tinged w’ith salmon-colour. A small 
whitish tuft usually springs from inner surface of ear, and a 
minute speck of the same colour is generally i^resent behind eye. 
Feet thinly sprinkled with silvery grey hairs. Tail a dark 
indefinite brown tibove, slightly less dark below, the keel usually 
fL silver grey, sometimes standing out in strong contrast against 
the dark surrounding parts. 

. -- The skull differs from that of Sorex araneiiH in larger 

size, relatively larger, more inflated brain- 
case (depth decidedly more than half breadth), 
and lower, more flattened rostrum and 
interorbital region. The brain-case is sub- 
circular in outline, though distinctly flattened 
antero-externally and postero-externally ; in 
front it is marked ofl* from interorbital 
region by a conspicuous, well defined angle. 

In lateral view the profile of brain -case is 
high and rounded posteriorly, low anteriorly 
where it passes by a distinct, often conspicu- 
ously abrupt curve into the nearly flat dorsal 
outline of interorbital region and rostrum. 

Anteorbital foramen relatively larger and more ^ 

Widely open than in the tEuropean specaes ot xat. size. 

Sorex. Lachrymal •foramcfn over posterior 
half of JMeSbptefygoid space decidedly more than half as 
wide as long f hamular processes shorter than in Sorex aranem 

F 2 



Fia. 14. 
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and more abruptly turned outward. Foranlen ovale appearing 
rather conspicuously in region between hau^ular and .postglenoid 
process.^ Rudimentary zygomatic process of maiillary ^ell 
develop^, essentially as in Sorcx araneiis, • 

Teeth , — Though in general not strikingly different from<ihose 
of Sorcx aranens the teeth show a tendency towards greater 
elevation of the cusps as well as a more pronounced hooking 
forward of the anterior upper inc^sisor, peculiarities which impart 
to the entire dentition, though particularly to the teeth lying 
in front of the large premolars, an unmistakably prehen^ve 
character. Anterior upper incisor with main liook more projecting 
than in Sorcx nrtineus ; posterior talon low though rather long, 
fts outline when viewed from the side somewhat triangular, its 
height less than half that of main cusp and much less than that 
of first unicuspid. Lower incisor more slender than that of 
Sorcx araneusi, its cutting edge with only a single low, /ii-defined 
lobe near middle. Upper unicuspids large and strong, their 
crowns when viewed from below decidedly longer than wide, 

truncate posteriorly, narrowed an- 
teriorly and terminating in a slight 
though evident point. In lateral 
view the cusps appear to be more 
slender and set further forward 




¥m. Id. 

yeomyt /odienM. Anterior teeth 
in prollle. X 5. 


than in Sorcx araneun^ and the 
posterior part of crown is more 
produced backward, the cingulum 
often rising to a distinct postero- 
internal angle or rudimentary cusp, 
particularly in first tooth. Spaces 
between, tips of unicuspids great&r 
than in the European species of 


Sorex. Each cusp is nearly terete, but with a small postero- 


internal concavity continuous with the concave crushing area 
which occupies postero-internal fourth of crown. The con- 


cave area of cusp and crown is bounded externally by a 
low but distinct ridge extending to middle of posterior border 


of crown. First and second unicuspids subequal; third about 


half as large as first or second though quite similar to 


them in form; fourth not half as large as third, in tooth- 
row or crowdexi somewhat inward, always distinctly visible 


from outer side, in contact posteriorly with large premolar. 
Lower unicuspids relatively longer and lower than in Sorex 
arancuSf their form when viewed from the side much as in 


Sorqx alpinus, except that the first has a very rudimentary 
posterior cusp. First somewhat more than half as large as 
second, its general oytlinb much Jhe same as in ccyres- 
pon din g upper teeth. Second essentially in Sorex araneus. 
Larger cheek-teeth as in Sorex araneus, but 'main cusps higher 
i^nd4iypocones better developed. ^ Pigmentation t^f teeth about 
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as in Sorex araneus araneusy the h}^ocones usually if not always 
wljjte.* 

Measurements , — In external measurements this species is 
unusally variable, the head and body ranging from 72 to 96 mm., 
tail from 47 to 77 mm., and hind foot from 16 to 20 mm. These 
differences appear to be for the most i)art strictly individual. 
The skull is more oonstant : condylobasal length, 19*6 to 22 • 2 mm. ; 
upper tooth-row, 9*6 to 11 mm. Here the variation is to a 
certain extent geographic, as the skull of the British race 
averages smaller than that of the Continental form. 

RemarJcs. — Neomys fodiens is the common and widely dis- 
tributed water-shrew of Europe. It may always be recognized 
by its large size, fringed feet and keeled tail. While the keCl 
varies greatly in depth and distinctness, some trace of it is 
always present on basal half of tail, the region in which the 
median lHairs are never modiHed in the round-tailed members 
of the genus. 


Neomys fodiens fodiens Bchreber, 

1776. Sorex aquatiacs 1’. L. S. Miillor, Natursyst. Suppl. u. Kogist.-Band, 

% p. 36 (France ; based on Buflon, viii, pi. 11). Not Sorex aquaticus 

Linnaeus, 1758. 

1777, Sorex fodiens Schreber, Siiugbhiere, in, p. 571 (Berlin, Germany). , 
1777. [iSorc®] dauhentonii Erxleben, Syst. Regni Anim., i, p. 124 (Burgundy, 

France ; based primarily on the IMusaraigne d’eau of Daubenton, , 
Hist, de I’Acad. Roy. des Sci., Paris, 1756, p. 42). 

1780. Sorex carinatus Hermann in Zimmerraann, Googr, Gesch., ii, p. 382 
(Strassburg, Germany). 

4792. Sorex liricaudatm Kerr, Anim. Kingd., p. 208 (Strassburg, Germany; 

based on Pennant’s account of Sorex carinatus Hermann). 

1793. [6’ortfa;] fluuiatilis Bechstoin, Gemeinn. Naturgesch. Deutschlands, 
III, p. 746 (Suggested but not adopted as preferable to fodiens), 

1793. Sorex eremita Meyer, Zool. Annalen, i, p. 323 (Thiiringen, Germany), 
1793. Sorex flnviatilis Meyer, Zool. Annalen, i, p. 323 (Pul.lished a$ a 
synomym of Sorex eremita^ perhaps from Bechatein IMS.). 

1800. f{pdiens'\ albus Bechstein, Thomas Pennant’s Allgem. Uebers. 

vierfiiss. Tliiere, ii, p. 723. 

1811. Sorex hydrophilus Pallas, Zoogr. Rosso-Asiat., p. 130 (Berlin, 
Germany). 

1811. Sorex lineatus Geoflroy, Ann. Mus. d’Hist. Nat., Paris, xvii, p. 181* 
(Paris, Franco). Type in Paris Museum. 

1811. S(yrex remifer Geoff roy, Ann. Mus. d’Hist. Nat.,* Paris, xvii, p. 182 
(Abbeville, Somme, France). Type in Paris Museum. 

1818. Sorex collaris Desmarest, Nouv. Diet. d’Hist. Nat., xxii, p. 65 
(Holland: islands at mouth of Escaut and Meuse). Described 
but not named by Geoff roy, M4m. Mus. d’Hist. Nat., Paris, i, 
p. 309, 1815. , 

a % 

* In an adult ^afoa from Geneva, Switzerland (No. 1046 Mottazj, the 
right upper incisor and first unicuspid and right lower incisor are white 
throughout. All other teeth noruial. 
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1822. Sorex rnacrourus Lohraann, Observ. ZoologicuS'in taunam wamuurg- 
ensem, i,p. 5 (Sachsenwald, near Friedrichsruh, Schleswig-Holstein, 
Germany). t • 

1826. Sortx amphibius Brehm, Ornis, ii, p. 44 (Renthendorf, Thitringen, ^ 
Germany). ^ 

1826. Sof'ex natans Brehm, Ornis, ii, p. 44 (Renthdndorf, Thiiringen, 
Germany). 

1826. Sorex stagnaiilis Brehm, Ornis, ii, p. 47 (Renthendorf, Thiiringen, 
Germany). 

1830. Sorex rivalis Brehm, Isis, p. 1128 (Renthendorf, Thiiringen, Germany). 

1832. Sorex ninsciilus Wagler, Isis, p. 54 (Bavaria, Germany)?. * 

1832. Sorex 2 ^silnr 2 is Wagler, Isis, p. 54 (Bavaria, Germany). 

1834. nigripcH ]Melchior, Den Danske Stats og Norgcs Pattedyr, 
p. 68 (Sielland, Denmark). 

1835. Sorex fodicns Duvernoy, ^Icnn. Soc. du Mus. d’Hist. Nat., Strasbourg, 

II, p. 17. Part : animal, not skull. 

1835. Sorex liernianni Duvernoy, Soc. du Mus. d’Hist. IJafc., Stras- 

bourg, II, p. 23 (Strassburg, Germany). Part: skull, nc/^animal. 

1838. Amphisorex linneaiia Gray, Ann. Nat. Hist., ii, p. 287, December, 

1838 (North Bothnia, Sweden). 

1839. ^Sorex fodiens] var. leucotis de S61ys-Longchamps, Ktudcs de Micro- 

mamm., p. 142 (described on p..25) (St. Gcrvais, at foot of Mt. 
Blanc, Haute-Savoie, Prance). 

1839. ? [Sorex fodiens] var. albiventns do S^lys-Longchamps, Etudes de 
Micromamm., p. 142 (nomen nudum). 

1845. ? [iSor^a; fodiens] var. nigricans Nilsson, Atti della sesta Riunione 
^ degli Scienziati Italian!, Torino, 1844, p. 357 (Sweden). Nomon 
nudum. 

^1857. Crossopxis fodiens Blasius, Siiugethiero Deutschlands, p. 120 (part). 

1868. Sorex fimbriatus and Crossopiis fimbriatus Fitzinger, Sitzungsber. 
kais. Akad. Wissensch. Wien, Math.-Naturwiss. Clasfo, lvii, pt. 1, 
p. 610 (Synonyms of “ Crossopus daubentonii nigripcs” wrongly 
attributed to Gicbel, Siiugethiere, p. 899). Not Sorex fimbriatu% 
Wagler, 1832. 

1868. Crossopus ciliatus, griseogularis Fitzinger, Sitzungsber. kais. Akad. 
Wissensch. Wien, Math.-Naturwiss. Classe, lvii, pt. 1, p. 623 
(Chartres, Eure-ct-Loire, France). 

18'{0. Sorex intermedins Gornalia, Catal. Descrit. Mamm. Ital., p. 27 (Hills 
of Brianza, Como, Italy). Part: tail only (see Sordelli, Atti 
Soc. Ital. Sci. Nat. e del Mus. Civ. Stor. Nat., Milano, xxxviii, 
p. 364, 1899). 

1895. Neontys fodiens Thomas, The. Zoologist, 4th ser., ii, p. 100, March, 
1908. 

1899. Sorex alpinus var. longobardus Sordelli, Atti Soc. Ital. Sci. Nat. e 
del Mus. Civ. Stor. Nat., Milano, xxxviii, p. 363 (MS. synonym 
of intermcdixis). 

1901. Neomys fodiens minor Miller, Proc. Biol. Soc., Washington, xiv, 
p. 45, April 25, 1901 (Montr6jeau, Haute-Garonne, France). Type 
in U.S. National Museum. 

1905. Crossopus ou Sorex ignotus Fatio, Arch. Sci. Phys. et Nat., Geneve, 
4th ser., xix, p. 202, February 15, 1905 (Switzerland). Part: 
skull, not mandible. .Type in Geneva .Museum. . • 

1905. Neomys fodiens naim Barrett-Hamilton, Ann^ and Mag. Nat. Hist., ' 

* 7th ser., xv, p. 507, May, 1905 (Hatszeg, Hcinyai, Hungary). Type 
} in British Museum. 
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1906. Neomys fodiens^ nanus Lydekker, Zoological Bocord, xlii (1905), 
Mamm., p. 34, August, 190G (Accidoutal renaming of naias). 

191X). Neomi% fodienSt fodiens naiaa and N.fodiens minor Trouessart, 
Faune Mamm. d’Europe, pp. 56, 57. 

Type locality,' — Berlin, Germany. 

Oeographical distribution, — Continental Europe from Norway 
to Italy and the Pynmees. 

Diagnosis , — Underparts buBy whitish, oceasionally tinged with 
a stronger shade of yellow or suffused with salmon-colour, and 
sometimes though rarely washed with wood-brown, es{)ecially on 
chest and along median line of belly. Condylobasal length of 
skull usually more than 21 mm. 

Measurements , — Average and extremes of ten specimens froJIi 
Brunswick, Germany : head and btxly, 86 • 6 (83-92) ; tail, 65 • 5 
(58-77) ; hind foot, 18*5 (17-19). Average of three specimens 
from Mv^trejeau, Haute-Garonne, France : * head and body, 83 
(82-85); tail, 52 (50-60); hind foot, 17*1 (16-18). Average 
and extremes of seven specimens from Luchon, Haute-Garonne, 
France : head and body, 75*7 (72-80) ; tail, 53* 1 (47-58) ;^hind 
foot, 16*4 (16-17). Avere^e and extremes of five specimens 
from Porte, Pyrenees-Orien tales, France : head and body, 93 
(83-96) ; tail, 61 (57-65) ; hind foot, 18*2 (18-19). Average and 
extremes of nine specjimens from Meiringen, Bern, Switzerland : 
head and laxly, 82*7 (80-86); tail, 66*2 (6*2-71); hind foci, 
19*3 (18-20). Average and extremes of ten specimens from 
Hatszeg, Hunyad, Transylvania ; f head and body, 77*7 (72-82) ; 
tail, 60 (56-66) ; hind foot, 18*5 (18-19). For cranial measure- 
ments see Table, p. 75. 

• Specimens examined, — One hundred and thirty-four, from the following 
localities : — 

Norway: Vofsen, Nordland, 1; Kvikno, Hedemarken, 1; Brekke- 
bygden, Trondhjem, 1. 

Sweden : Bothnia, 1 ; Upland, 1 ; Modstugan, Jemtland, 1 ; Upsala, 1 
(U.S.N.M.) ; no exact locality, 1. 

Belgium : Waremme, Li^ge, 3 (U.S.N.kl.). 

France : Guinea, Pas-de-Calais, 2 ; Abbeville, So’nme, 2 (B.M. and Paris ; 
the latter typo of remifer Geoffroy) ; near Paris, 1 (Paris ; type of lineatus 
Gooffroy) ; Dinan, C6tes-du-Nord, 1 ; Cadillac-sur-Garonne, Gironde, 2 
(U.S.N.M.) ; Montr6jeau, Haute-Garonne, 3 (U.S.N.M.) ; Port6, Pyr^n^es- 
Orientales, 5 ; THospitalet, Ari^ge, 2 ; Luchon, Haute-Garonne, 7 ; Bareges, 
Hautes-Pyr4n4es, 3 ; Barcelonnotte, Basses-Alpes, 1 ; Chamonix, Haute- 
Savoie, 1 (U.S.N.M.) ; Cranves-Sales, Hauto-Savoie, 1 ; Scientrier, Haute- 
Savoie, 1 (Mottaz) ; Stupes, Doubs, 6 (Mottaz) ; no ox^ct locality, 1. 

Germany : Brunswick, 10 (U.S.N.M.) ; Saxony, no exact locality, 1 
(U.S.N.M.); Bahrenberg, Harz Mts., 1 (U.S.N.M.); Frankfort, Wies- 
b&hden, 1; Niesky, Silesia, 1; Strassburg, 1. 

Austria-Hungary : Haida, Arva, Bohemia, 3 *, Hatszeg, Hunyad, 
Transylvania, 11. 

Bwitzebland : Geneva, 4 (Mottaz)* Ghesi5res, Vaud, 4 (Mottaz) ; Les 
Pl£s, Vaud, 3 (U.S.N.M.) ? Meiringen, BerA, 9 (U.S.N.M.) ; Grindelwald, 

* ^^Neomys fodiens minor ” Miller. 

B Neomys fodiens naias** Barrett-Hamilion. 
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Bern, 1 (U.S.N.M.) ; Miirren, 2 ; Goschenen, Uri, 2'(U.S.N.M.} ; St. Gat- 
hard, Uri, 1 (U.S.N.M.) ; Ziiberwangen, St. Gallon,/) (B.M. and U.S.N.M.) ; 
St. Fiden, St. Gallon, 2 (U.S.N.M.); Murgsee region, S« Gallenf 6 
(U.S.N.Mf) ; Au, St. Gallon, 1 (U.S.N.M.) ; Uzwil, St. GaUen, 1 (U.S.N.M.) ; 
Sitterwald, St. Gallon, 1 (U.S.N.M.) ; Faido, Ticino, 1 ; Gordola, Locarno, 
Ticino, 3 ; Porlezza, Ticino, 1 (Mottaz) ; Muzzano, Ticino, 1 (Motta^ ; no 
exact locality, 1. ' 

Italy : Busalla, Liguria, 3 ; Vallombrosa, Florence, 1. 

Bemrirks . — There is mucli individual variation in colour as 
well as in external measurements and proportions,* though tihe 
size of the skull and teeth, as may be seen from* the Tables, 
remains very constant. Tlie degree of development of the fringes 
on feet and keel on tail is also variable, the depth of the keel in 
sAme individuals being about equal to diameter of tail, while in 
others it is too sliglit t<j l)e measured. This is partly, if not 
entirely, due to season, as tlie deepest keels are found in winter 
specimens. With regard to the variations in external Aeasure- 
ments shown by the averages and extremes in a preceding 
paragraph, it is probable that they are much exaggerated by 
different methods in taking the measurements. This is well 
illustrated by the two scries of Pyrenean specimens measured 
by A. Robert at an interval of six years. While much 
material has been examined it is not wholly satisfactory, con- 
sisting chielly of small lots taken by many different collectors. 
BYentually it may be necessary to recognize certain Continental 
forms such as minor j naias, and the Scandinavian linneana, as 
"distinct from true fodiens; but for the present, in view of the 
uncertainties concerning exti^rnal measurements and the striking 
similarity of skulls from the entire range of the animal, there 
seems to bo no other alternative than to regard all the Coiij 
tinental water-shrew's with keeled tail as belonging to a single 


race. 

1. 

Vefsen, Nordland, Nor- 

E. G. B. Meade 

5. 7. 1. 1. 

6. 

way. 

Kvikno, Hedemarkcn, 

Waldo (c & p). 

G. Bar ret t-I Tamil ton 

11. 1. 2. 88. 

9. 

2200 ft. (N, F. Ticc‘ 
hurst.) 

Brckkebygden, Trond- 

(p). 

G. Barrett-Hamilton 

11. 1. 2. 89. 

1. 

hjeiii (N. F. Ticehurst.) 
Bothnia, Sw'eden. 

(P)' 

]?urchasod. (Wahl- 

38. 9. 24. 14. 

9. 

Medstugan, Jcmtland, 
550 m. (G.Kvlthoff.) 
Guiiies, Pas-de-Oaiais, 

borg.) 

Lord Lilford (p). 

11. 1. 1. 147. 

2 9. 

0. Thomas (c & p). 

94. 6. 6. 1-2. 

<5,2 9. 

Franco. 

Port6, Pyr6n6es-CJrion- 

0. Thomas (p). 

8. 9. 1. 39-41. 

tales, 1600-1700 m. 
France. (A. Robert.) 



« f . 

* This tendency to variation, coupled svith thp animars peculiarly 
attractive and interesting appearance, has led to the oration of the most 
formidably synonymy (33 distinct names) yet applied t j a European 

.mammfi* 
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6. 

L’Hospitalet, Ari^ge, 
1450 m. (AMRobert.) 

0. Thomas (p). 

8. 9. 1. 42. 

• 

%. 

L*lfospitalet, Ari6ge. 

G. S. Miller (c). 

8. 8. 4. 139. 

( 5 , 2.3 9 . 

Luchon,Haute-Oaronne, 
C00-900m. (A.Rohert.) 

0. Thomas (p). 

G. 4. t. 12. 14- 
18. 

2(5.' 

Bareges, Haute8-Pyr6- 
n6es, 1300-1500 m. 

G. S. Miller (c). 

8. 8. 4. 136- 
137. 

9 . 

Barcelonnetto, Bassos- 
Ali)e8. (C. Mottaz.) 

0. Thomas (p). 

8. 8. 10. 13. 

1. 

Cranves-Salos, Tlaute- 
Savoie. 

A. Robert (p). 

5. 4. 9. 2. 

«L. 

Abbc^rille, Somme. 

V. Baillon (c). 

54 . A. 

1. 

Frankfort, Wiesbaden, 
Germany. 

Dr. Dieffenbacli (p). 

47. 1. 8. 46. 

9 . 

Nicsky, Silesia, 181 m. 
{W. Baer.) 

Lord Lilford (p). 

99. 1. 9. 8. 

1. 

Strassburg, Alsace. 
(C. Mottaz.) 

0. Thomas (p). 

8. 8. 10. 12. 

2 9 . 

H a i d a, Bohemia, 
^Austria. 

Lord Lilford (p). 

11. 1. 1. 148- 
149. 

1. 

Hatszeg, Hunyad, Tran- 
sylvania, 1500 ft. 
Hungary. 

C. G. Danford (c). 

3. 2. 2. 1. 

6 ( 5 , 49 . 

Hatszeg, Transylvania, 
1500-2000 ft. 9 

C. G. Danford (c). 

3. 11. 8. »-ll. 

2. 

Miirren, Bern, Switzer- 
land. 

W. Gurtner (p). 

92. 10. 5. 1-2. 

4 9 . 

Ziiberwangen, St.Gallen. 
(E. Zollikofer.) 

0. Thomas (p). 

4. 4. 5. 48-51. 

9 . 

Faidd, Ticino. 

0. Thomas (c & p]. 

5. 8. 2. 20. 

3 ( 5 . 

Locarno, Ticino. 

0. Thomas (c & p). 

5. 8. 2. 8-10. 

1 . 

Switzerland. 

Purcha8ed(Parroy8) . 

46. G. 15. 61. 

< 5,2 9 . 

Busalla, Liguria, Italy. 

0. Thomas (c & p). 

5. 8. 3. 16-18. 

1 al. 

Vallombrosa, Florence. 

Dr. G. (Iccconi (p). 

1. 8. 2. 1. 


Neomys fodiens mcoLOR Shaw. 

1791, Sorex bicoloi^ Shaw, Naturalists* Miscellany, ii, pi. 55, named in 
index (Oxford, England). 

1805. Sorex ciliatus Sowerby, British Miscellany, xlix, p. lOtl (Norfolk, 
England). 

1837. ^mjghisorexi)ennantiGvB>y^ Proc. Zool. Soc., London, p. 125 (England). 
1840. Crossopus sowerby i i Bonaparte, Iconogr. Faun. Ital., i, fasc. 29, in 
text under C, fodiens, 

1857. Crossopus fodiens Blasius, Siiugethiere Deutschlands, p. 120 (part). 
1905. Nemnys fodiens ciliatus Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., xv, p. 508, May, 1905. . 

1910. Neomys fodiens ciliatus Trouessart, Faune Mamm. d’Europe, p. 56. 

Type locality. — Oxford, England. 

Geographical distribution . — Great Britain. 

Diagnosis. — Similar to Neomys fodiens fodiens^ but underparts 
usually washed with wood-brown. * Co.udylobasal length of skull 
usually less than 21»mm. * 

Measurements. — External measurements of two adult females 
from Scotlanfl (Grantown-on-Spey and Cortachy, Forfar) : head 
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and body, 83 and 71 ; tail, 57*5 and 53^5 ; Hind foot, 18 and 17. 
Adult male from Wellington, Somerset : iiead ani body, J5 ; 
tail, 48 ^ hind foot, 17. Adult male from Yalding, fceiit : head 
and body, 82 ; tail, 52 ; hind fool), 17. For cranial measurements* 
see Table, p. 77. * 

Specimens examhicd , — Forty-six, from the following localities : — 
Scotland: Gordonstown, Elgin, 1 ;f.Dunphail, Elgin, 1; Grantown-on- 
Spey, Elgin, 1 (Wilson) ; Cortaohy, Elgin, 1 (Wilson) ; Cromlix, Stirling- 
shire, 1 ; Knibtuck, Stirlingshire, 1 ; Aberdeen, 1 ; Penkill, Ayrshire, 1. 
Walks : Fishguard, Pombrokeshiro, 1 ; no exact locality^ 1. • 

England : Mill-on-Tyne, Northumberland, 1 ; Leeds, Yorkshire, 1 ; 
Wellington, Somerset, 1; Great Grimsby, Lincolnshire, 2; Shaftesbury, 
Dorset, 1; Halesworth, Suffolk, 1; Cambridgeshire, 2; Thornhaugh, 
Northampton, 1 ; Podington, Wollingbprough, Northamptonshire, 1 ; 
Henley-on-Thames, Oxfordshire, 2 ; Drinkstono Park, Bury St. Edmunds, 
Suffolk, 1 ; Woolpit, Bury St. Edmunds, Suffolk, 3 ; Halesworth, Suffolk, 1 ; 
Cambridgeshire, 2 ; Epping, Essex, 1 ; Banstead, Surrey, 3 ; Es^r, Surrey, 

1 ; Garratt Park Lake, Surrey, 1 ; Godaiming, Surrey, 1 ; Tiffingbourne 
Stream, Surrey, 1 ; Now Forest, Hampshire, 4 ; Basingstoke, Hampshire, 2 ; 
Hampshire, no exact locality, 2; Yalding, Kent, 1. 


6.^ 

Dunphail, Elgin. 

Miller Collection. 

7. 7. 7. 2848. 

lal.9 

Aberdeen, Scotland. 

Hoif5 N. C. Boths- 
child (p). 

10. 11. 28. 1. 

1. 

Penkill, Ayrshire. 

E. R. Alston (p). 

79. 9. 25. 8. 

9. 

Fishguard, Pembroke- 
shire, Wales. 

Y. H. Mills (c & p). 

11. 1. 3. 37G. 

1. 

Wales. 

S. Stokes (c & p). 

48. 9. 24. 4. 

9. 

Mill - on - Tyne, North- 
umberland, England. 

Rev. H. H. Slater 
(c & p). 

11. 1. 3. 375. 

lal. 

Wellingborough, North- 
amptonshire. 

R. R. Orlebar (c&p). 

84. 4. 21. 1. 

1. 

Halesworth, Suffolk. 

Rev. W. R. Tate 
(c & P). 

87. 6. 7. 1. 

9. 

Cambridgeshire. 

J. Baker (c&p). 

39. 9. 29. 26. 

1. 

Cambridgeshire. 

( J. Baker.) 

E. R. Alston (p). 

79. 9. 25. 7. 

1. 

Epping, Essex. 

J. Baker (r). 

40. 4. 11. 9. 

2al. 

Henley, Oxfordshire. 

W. Royal Dawson 
(c & p). 

11. 1. 3. 377. 

1 al. 

Bury St. Edmunds, 
SuSolk. 

J. H. Powell (c&p). 

83. 8. 8. 1. 

Sal. 

Bury St. Edmunds, 
Suffolk. 

Duncan Parker (p). 

84. 5. 16. 1-3. 

'dal. 

Esher, Surrey. 

E. Dalgleish (c&p). 

11. 1. 3. 378. 

9al. 

Godaiming, Surrey. 

W. T. Blanford 
(c & p). 

94. 8. 5. 2. 

d,3 9. 

New Forest, Hampshire. 

Miller Collection. 

7. 7. 7. 2845- 
2849. 

2 9. 

Basingstoke, Hampshire. 

Miller Collection. 

7. 7. 7. 4470- 
4471. 

2al. 

Hampshire. 

E. Bartlett (p). 

74. 11. *24. 1-2. 
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Type of Xeomys /odiens^nin^ MUl«r. 



CRANIAL MEASUREMENTS OP NEOMYS FODIENS— continued. 


76 


INSECTIVOBA 


I 


E S 

• E ^ » E ^E . 

• 2 | S g -siS 

g;s^::::s:;sss = sig fs 

O-a rS O ,£3 o 

s.sp 2 3 .SP 2 -SPS 

S S-i S S -S S-S S 

•3 • 

s sssrss 
o 
H 


•(aai-juo) 

MOJinOu:) 

JOinqipuvK 


CqOTHOOOCO'^TjiOOO’^Ti^COCOTH 

000 ) 000 ) 0 ) 0 ^ 0 ) 00 ) 0 ) 0 ) 0)0 


<M O O tH <M «0 CM 
O O O O O 00 o 


’(dJI^UO) AVOJ 

-inoo; ifjTiiiiXBK 


•aiqiputtre 


*(Utl)pOUl) 0800 
•Tiinjq JO indOQ 


*osita-u|V.i<i 

JO inp«»Jtr 


•inp«d.m 

IviUAjqavj 


•qqp«ajq 

an«uioSiCz 


•qiSuoi 

l«'>'tf(40[^puo3 


I 


O O CM O <0 <M O ^ -"^n OQ CM CM <M r*< O O CD O (M O O O 

cb6o666666666666 6 ^^’^fHoogg 

iHtHi— li— liHi— iTHrHiHrHrHfHrHiHrH tH tHtHiHiHiHtHiH 


O CM rt» CD (M Tt« o O O CO O O O O O O C» -< 
(M W tH iH iH ^ CM CM CM iH CM CM CM CM CM O <M O t 


OOOO O <MOOOOCOOOH1 
Md CD CD CD CD O CD to O >D iC 


cpcOOOcDOOCMOO 
to to O O to CD cb^ CD CD 

CD <30 O -til CD 00 00 CM O 00 tjC CO Hi CM CM O O O CM O O O CM 

CD 6 tH tH 6 cb cb 6 tH 6 6 6 CD iH th tn tHtn^^g^g 

tH»HtHiHtHfHtHtHtHiHtHtHiHTHtH iH tHTHtHiHtHtHtH 


O CM O CM O CM CM O CM O ^ CM « O CM ^ ® 9 

to to to to to to to tb tb tb to to to ib to to tb to to to to >o 

00 o o CM o o o cM^ oooooo cm’ocmhcocmcdo 

O O O CO 00 O 00 CM O CM CM O CM O CM O CM O CM CM CM O 

tH tH tH cb tH g O tH iH tH tH tH iH tH CM <M CM Cl tH O jH O 

Cl CM Cl CM CM d ^ CM CM d CM CM CM CM CM d d d d d CMlTM d 


*0 *0 O O O O O O O *0 *13 *0 O *0 *0 *0 Of O*- O ’Xt O* O *0 


s 

■q 


) 00 C 
) tH t 

) 00 c 


3 CD 00 O) O 

'C It- L'» C30 

) CO CO CO CO 

) M to to to 

5 00 00 00 00 


d 08 
tH ^ 

. -*» 
o \2 

00 JS 2 S 8 S 




•1 

> 


§ 

ssgg 

to 

to to to' ^ 


H? HC HI 

HI 

h5 HC HC 


‘ 

*a 

'Jl 

s s s 

^ * 

• 


' p 
p 
bo 


I 

oT 

a 

s 

w 


I 


'pq 


& 


o 


|i 

""go 


I 


tp 

o 


'll 


»p^ 

N 






NEOMYS 


77 


i 

8 A 

. d )d d 

• 

i ^ 

dodo o 

.el 

‘p 2 


8 ^ ^ d ^ 

o 1 

2 ^ 

-l3-d o-d i^pd 

•SP "o 

^ .SP d .SP'S .SP 

d 1 

'm d 

S '3 S 'to d '3 


? d’ ^ d* 

d' 

e Jso ►»© 

e ^ 

§2 ^ ^ 




»d S ^ o ^ 
o ts 'fl.'d 

oS 

d o o .2P 

d .SP 

S S '3 S *3 

e '3 


(N (N CO (N O 
03 03 O O O O 


3 4“ 

CO Tti CO Tj1 CO CO 

030300030003030 


Tj<<N'«t<C10010X«N01(N_^<NO 

ooooooooooooooo 


'^00O<M<M CO CO ^ 00 o ^ GO 
003000 I O 000300000 


OOIOOOQOGOCOCOCOOOOG^IO 

000000300000000 


COTt<<M000^0001'<i<CDCOOO 

i4iHTHiH»HOO»H»HTH»HtHiHtH 


o ^ o c» 
30 >o >o >o cb o 


ooococococooo 
lb cb »b «b »b »b »b 30 


-^ooooocp I CO (K CO O 

ibcbcbibibib '»bib»b»bcbibib 


00 rH CO O 00 
O O 6 6 O 


^qOOOOCOCOt*<cO 

oooooooo 


QOOQOO'^'^01'^<M'^COCOQOQO 

OiHOOOOOOOOOOOO 


OOOOCNOO CM 00OO<MO«»O<^ 
iOtH»OiO»OiO O r*<»0‘0»0i0'^»0i0 


QOOCMQOOOCOQOGOOCOCOCMOO 

4*<ib»b4i4H4i4<4<»b4j<THib»bib 


OOOOOCOO CO (» O CO O CO CO o 
coot*cbcbt* cb cbcbcocbcbcbcot^ 


COOCpOCOOCOCNO'^'^OOO 

cbi^cbcbcbcbcbcbcbcbcbJ-cbt^ 


'^OOOCMO'^’^ 


00'^00C‘1'<J<O00(M<MC0XO'^01 


•o *0 o o o 




J CM »0 CO GO O tH 


ggSSoieit 

COSSS .‘OlrlfyJrHTHiHrHrHTH • 
»dlO O’^OOCOOOCQCOCO . 


o^>o*o•o•^^^'x^oooo♦oo 


00 lO CO 

50r-!(MCOoSS 

*COt-tr-t>-<M<MCM 
H . . . 

<1 (M (M CM (M t* t- 

5 lO »0 »0 lO . . . 

■( ?H 1 — C iH rH t- L'" t«» 


t* t- L’- L-- L- t:^ 
L- 1-' t«-* 

L'^ t' t- 


I 

S |g> 

o S ^ 
^ •• 


§ 

M ^ K#\ M 

<D ’2 SP S 


© ^ 
•I • -S. 

03 d 

B d I 


as o 

Ipjllltl 


Type of Cros8opu8 ignotus Fatio. f Tj-pe of Seomysfodiens naias Barrett-Haniilton. 



78 


INSECIIVOBA 


NEOHYS HILLERI MottfZ. 

1907. Nigmys milleri Mottaz, M6m. Soc. Zool. de France, xx, p. 22, 
September 20, 1907. * 

1910. Neomys milleri Trouossart, Faune Mamm. d’Europe, p. 58. 

Type locality, — Cliesieres, Alpes Vaudoises, Switzerland. 
Altitude, 1,230 m. • 

Geofjraphical Histrihution. — Pyrenees and Alps ; Hungary. 
Details of distribution not yet known. • « 

Diagnositf, — Slightly smaller than Neomys fodiens ; tail with 
keel absent, or represented by a slight lengthening of hairs on 
•tnder side of terminal third only ; fringes on sides of feet not 
eonspicuously developed; hind foot usually less than 17 mm.; 
tail usually less than 55 mm. ; lachrymal foramen opening over 
point of contact between and ni^ ; anterior upp^ incisor 
slender. 

External characters, — Similar to Neomys fodiens, except that 
the feet are less fringed and the tail lacks the definite keel on 
und5r side. When unworn the hiyrs on ventral surface of tail 
arc slightly longer than those on upper side, and on terminal 
third this elongation is occasionally siiHicient to produce a 
rudimentary keel ; but there is nev er any trace of a well- 
•dehned ridge extending to ba.so of tail. Caudal annulations 
slightly less distinct than in Neomys fodiens, Mamime : a 1-1, 
i 4-4 =10. 

Colour, — The colour is similar to that of typical specimens of 
Neomys fodiens fodiens. Among the skins examined none shows 
any noticeable wash of brown or suffusion of buff on underparts. 

Skull and Teeth, — The skull closely resembles that of Neomys 
fodiens, but may be distinguished by its smaller general size and 
relatively lower, more slender rostrum ; lachrymal foramen over 
point of contact of nd and m^. Teeth smaller throughout, a 
difference especially noticeable in the anterior upper incisor. 
Upper unicuspids with crowns longer and narrower than in 
Neomys fodiens, the long posterior portion especially noticeable 
in lateral view by comparison with height of cusp ; cingula 
not so well developed as in the related species, and seldom, if 
ever, forming a postero-external cusp. 

Measurements. — External measurements of type: head and 
body, 7 6 ; tail, «59 ; hind foot, 1 6 ; hind foot, including claws, 
17. Average and extremes of ten specimens from the type 
locality : head and body, 77 '4 (71-87) ; tail, 53*7 (50-59); 
hind foot, -15*8 (15-16*2). Average and extremes of six 
specimens from Untervatz, Grisons, Switzerland ; head and body, 
79*3 (75-82); tail, 46*8 (45*-51) ; hin^ foot, 14-16 (14-15^4). 
Two adult males from Docarno, Ticino, SwiJ'/zerland : head and 
body, 86 ; tail, 50 and 53 ; hind foot, 16 aild 13. Average and 
extrembs of ^ree adult females, from I’Hospitulet, Aridge, 
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• 

France: head and body, 78 (76-80); tail, 50*6 (47-53); hind 
foot, 15*7 (16 *4-1 W. Adult male from Bareges, Hautes- 
Pyfenees: Jiead and body, 76; tail, 56; hind foot, 16*4. For 
icranical measurements see Table, p. 80. ^ 


Specimens examined, — Thirty-three, from the following localities : — 
Switzerland : Near • Geneva, 1 ; Lausanne, Vaud, 2 (U.S.N.M.) ; 
Ghesi^res, Alpes Vaudoises, 10 (6.M. and Mottaz) ; Meiringen, Bern, 2 
(U.S.N.M.) ; Untervatz, Grisons, 6 (3J.S.N.M.) ; Zilberwangen, St. Gallon, 3 
(B.M. and U.S.N.M.) ; Sorongo, Ticino, 1 (U.S.N.M.) ; Locarno, Ticino, 2. 
Italy : Porlezza, Como, 1 (Mottaz). 

Austuia-Hunqary : Zuberec, Northern Hungary, 1. 

France : L’Hospitalet, Ariego, 8 ; Luchon, Uaute-Garonne, 1 ; Bareges, 
Hautes-Pyr6n6os, 1. 


-Tliough superficially resembling Naowys f adieus 
the round-tailed water-shrew is easily recognizable by the 
complete absence of any true keel on tlie tail. The slight 
elongation' of the hairs in median region which sometimes occurs 
on terminal third of tail never results in the formation of a 
definite keel similar to that of the related species ; while no 
trace of such a structure is ever present on basal half of 'tail. 
The smaller hind foot is usually diagnostic, though in this 
character there is a slight overlapping between the two species. 
Though in all ossfmtial respects true water-shrews, the members 
of the round-tailed group (N. anornalns of Spain, N, millcri 
the Pynmeos, Alps and northern Hungary, and N. teres of 
Asia Minor) are less highly specialized than Neomys fodiens. 
Their habits, however, appear to bo essentially similar to those 
of the common species, as the two animals are found together in 
localities where their ranges coincide.* 


2 9. 


9. 


9. 

2 S. 

1 . 


L’Hospitalet, Ari^ge, 
Franco. 

Chosi6res, Alpos Vau- 
doises, 1200 m. Swit- 
zerland. 

Ziiberwangon ,St. Gallen, 
Switzerland. 

(E, IL Zollikofer,) 

Locarno, Ticino, Swit- 
zerland. 

ZubereC, Hungary. 


G. S. Miller (c). 

0. Mottaz (p), 

O. Thomas (r). 

0. Thomas (c & p). 
Budapest Museum 

(E). 


8.8.4. 138, 140. 


6. 2. 6. 4. 


4. 4. 5. 52. 


6 . 8 . 2 . 6 - 7 . 


94. 3. 1. 26. 


’I* At two localities in the Pyrenees (I’Hospitalet, Ariege and Bareges, 
Hautes-Pyr^n^es), where I found the two animals occurring together, both 
were taken alternately in the same traps set at the edge of mountain 
streams. In the original description of the species, however, ]\Ir. Mottaz 
observes (p. 23) that according to his observations the roimd-tailed animal 
is tl]^ more inclined ter wander away from the immediate vicinity of water. 
The habits of N. anomalus in I^orth Central blpain appear to be as strictly 
ftquatic as those of N, Jo^iens. 
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ME(|iTS ANOHALUS Cabrera. 

19077 Neomys anomalus Oabrera, Ann. and Mag. Nat. Hist., 7th ser., xx, 
• p. 214, September 1, 1907. 

1907. Hbomys anomalus Cabrera, Bol. Beal Soc. Espah. Hist. Nat., Madrid, 
VII, p. 224. Published November, 1907. 

1910. Neomys fodiens anomalus Trouessart, Faune Mamm. d'Europe, p. 67. 

Type locality. — San Martin (fe la Vega, Madrid, Spain. 
Oeographical diatrihation. — Northern and central Spain. 
Dia^BOirw.— Similar to Neomys milleri, but with longer tail 
(usually over 55 mm.), and larger hind foot (16 ’8 to 18 mm.). 
Mammas: a 1 — 1, i 4 — 4 = 10. 

Measurements. — Type specimen, male (from Cabrera) : head‘ 
and body, 73 ; tail, 60 ; hind foot, 17*5. Average and extremes 
of nine specimens from Silos, Burgos, Spain : head and body, 
83*2 (76-^8); tail, 60 (56-61); hind foot, 17-4 (17-18). 
Adult male and adult female from Barracas, Oastellon, Spain : 
head and body, 99 and 100 ; tail, 53 and 52 ; hind foot, 17 
For cranial measurements see Table, p. 82. ^ 

Specimens examined. — TwentySiwo, from the following localities in 
Spain : Silos, Burgos, 9 ; La Granja, Segovia, 2 ; Barracas, Gastellon, 2 ; 
L4rida, 9. 

* 

Remarks. — The Spanish water-shrew is well differentiateds 
from Neomys milleri by its longer tail and larger hind foot. As 
yet no member of the keel-tailed group has been found in the 
Iberian Peninsula, though it is probable that N fodiens occurs in 
the region north of the Ebro, and perhaps also in the Asturias. 

2€,79. Silos, Burgos, Spain. G. S. Miller (c). 8, 8. 4. 22-30. 

2 al. La Granja, Segovia. M. de la Escalera (c). 8. 7. 30. 6-7. 

6,9. Barracas, Castollon. O. Thomas (p). 8.2.9.41-42. 

{N. Qonzalcz.) 


Genus PACHYURA de Selys-Longchamps. 

« \ 

1839. Pachyura de S^lys-Longchamps, Etudes de Micromamm., p. 32 
(Sorex etruscus Savi). Sub-genus of Croddura. 

1857. Ptjushyura Blasius, Saugethiere Deutsohlands, p. 147 (Sub-genus of 
Croddura), 

1897. Plerodus Schulze, Mamm. Europ., in Helios, Abhandl. u. Vortraga 
Gesammtb. Naturwiss., xiv, p. 90 {Croddura sua/oeolens Blasius 
= Sorex etruscus Savi). • 

Type species. — Sorex etruscus Savi 

Oeographical distribution. — Africa and warmer portions of 
Asia ; in Europe confined to the Mediterranean region. 

Hiagnosis . — ^Like Croddura (p. *86), but with upper uni-, 
cuspids 4-4, the dentjLl formpla :• f c pm ^ = 30. 

Remarks, — AMhough. perhaps not forming a natural group, 
the dOr-toothed species of Orpeidura may for convenience oe 
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treated as members* l>f a distinct genus. The only Europeai 
speqjes is imiiediatelyVecognizable by its excessively small size. 

PAGHYURA ETRUSCA Savi. 

1822. Sorex etruscus Savi, Nuovo Giorn. de* Letterati, Pisa, i, p. 60 (Pisa 
Italy). 

1835. ISorex] pachyuriis Kiistor, Isis^p. 77 (Cagliari, Sardinia). 

1841. Pachyura tiinisca Bonaparte, Iconogr. Faun. Ital., i, Indice diatrib. 
1857. Crocidura suaveolens Blasius, Saugethioro Deutschlands, p. 147. 
1910« Pachyura^etrusca Trouossart, Paune Mamm. d’Europe, p. 48. 

Ty^ie locality. Pina, Italy. 

Geographical disirihution . — -Italy and adjoining portions of the 
Mediterranean region.* Limits of range not known. 

Diagnosis. — Much smaller than Crocidura russula (head and 
body, 35—40 mm. ; hind foot, 7 • 6-8 mm.), but witli tail (25- 
30 mm.) relatively longer, its ratio to head and body about 
70; skull excessively small, its condylobasal length only about 
12 ‘8 mm., the dorsal profile nearly straight from front of nasal 
to back of parietals, usually ^a little concave in interorbftal 
region, the brain-case narrow nut even more fiattened than in 
Crocidura leucodon and C. mimula ; teeth not conspicuously 
different from those of the smaller EurojMMin species of Crocidura^ 
except for the presence of the fourth upjMir unicuspid, and their 
much smaller size (maxillary tooth-row about 6 mm.). 

E.viernal characters.- general external form Pachyura 
etrusca dot?s not differ notably from Crocidura russula except in 
the relatively longer tail. The weight of a full grown individual 
is, however, probably not more than one-fourth or one-third that 
of %.n adult C. russula, and the lie^id and feet are equally small 
in proportion, a character by which Pachyura etrusca may he 
easily distinguished from young individuals of the larger animal. 
Mamin.'P, i 3 — 3 = 6. 

Colour. -\J-pper parts a uniform slaty brown, perhaps best 
described as drab-grey wtished with light bister, the individual 
hairs slate-grey at base. Underparts faintly contrasted, rather 
pale drab-grey with silvery reflections in certain lights. Feet 
dull light slaty grey not noticeably contrasted with back. Tail 
like back above, usually becoming somewhat darker toward tip, 
lighter and more like belly below, but with no evident contrast 
between the colours of the two surfaces. • 

Skull. — Apart from the small size tjio skull differs from that 
of its European allies in several important characters. Most 
noticeable among the.se is the extreme flatness of the dorsal 
profile, which is essentially straight from nares to occipital, 
usually a little concave in interorbital^ region, while in the 
European forms of Qrocxkuia it is usually a little convex 
throughout, and pyver evidently concave in interorbital region. 

*♦ Spain. See footnote, p. 86.— O. T. 
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The brain-case is excessively flattened, relrf:ively more so than in 
Crocidura mimula^ so that there is less conurast betv^t^en its (^pth 
and that of rostrum. This flattening is not accompanied by any 
increase in breadth of brain-case, the ratio of 
^ whicli to condylobasal length is about 46, 
slightly less than in Crocidura mimula. Ante- 
orbital forame^ relatively large, its position 
normal. Lachrymal foramen over posterior 
half of wih Palate relatively short and wide. 
Mesopterygoid space relatively Ibnger than in 
the European forms of Crocidura, its anterior 
border on line with posterior edge of third 
molar instead of distinctly behind it, its lateral 
borders nearly parallel, though slightly con- 
verging posteriorly ; hamular excessively deli- 
cate, bowed outward and upward, its length relatiwly greater 
than in C. russula, ;ind about equal to greatest breadth of fossa. 
Mandible not peculiar except for its small size (length about 
7 Kjm. or less), and very delicate structure. 

, Teeth . — While in general, artJ aside from the presence of 

the fourth unicuspid, the teeth do not differ materially from 
those of the smaller European Crocidurae except in size, they 
^ show several peculiarities in form. The anterior upper incisor 
projects more strongly forward, and lias the anterior cusp rather 
shorter than in the species of Crocidura, while the posterior cup 
is more distinctly separated from the cingulum, these two 
characters together imparting to the tooth a form somewhat 
suggesting that assum(ii in Sorex. First unicuspid relatively 
larger and higher than in Crocidura russula, its cingulum |pss 
curved, and its width distinctly exceeding that of palate instead 
of barely equalling it. Contrast in both height and crown area 
of first and second unicuspids greater than in C. russula, the 
area of second about one-third that of first instead of evidently 
more than one-third. Third unicuspid slightly larger than second. 
Fourth about half as largo as thinl, crowded inward from the 
tooth-row, but visible from the outside through space separating 
third unicuspid from large premolar, the width of tins space 
rather more than half diameter of crown of fourth unicuspid. 
Large promolar as in C. leucodon, except that cutting blade is 
shorter and even higher, and posterior border of crown is less 
concave. Up{)er molars with hypocones less distinct than in 
C. russula, but otherwise not showing any tangible peculiarities. 
Mandibular teeth essentially as in Crocidura russula and 0. leu- 
codon, but posterior section of third molar even more reduced. 

Measurements . — Average and extremes of six specimens from 
Florence, Italy ; head and body, 28 • 6 (36-42) ; tail,^ 27 • 1 
(26-28) ; hind foot, 7*7 (7 • 6-7 * 8). Adult male and female 
froip near Turin, Italy : head and body, %2 add 40; tail, 28 and 
hind foot, 7*8 and 7*4. Adult male and female from 
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Genoa, Italy : head and body, 41 and 42 ;f;^il, 26 and 28 ; hind 
foot, 7 • 6 and 8 • 0. Adult female from Sassari, Sardinia : ' Jiead 
and h<)0y, 41 ; tail, 29; hind foot, 7*8. For cranial measure- 
ments see Table, p. 85. 

Speciniem examined. — Twenty- nine, from the following localities 

Italy : Near Turin, 2 (Genoa) ; Perti, Finalborgo, 2 (Genoa) ; near 
Genoa, 5 (U.S.N.M. and Genoa); Pisa, 5 (B.M. and Mottaz); Florence, 6 
(U.S.N.M. and Mottaz) ; Tuscany, 2 ; Komo, 1 (Genoa) ; no exact locality, 2. 

Sicily : No exact locality, 2. 

Saudinja: Assuni, 1 (U.S.N.M.). No exact locality, 1., 

Grkkce : Lamia, 1. « 


1 a1. 

Pisa, Italy. 

Marquis G. Doria (p). 69. 3. 4. 1. 

2 al. 

Tuscany. 

(No history). 

Zoological Society’s 55. 12. 26. 295. 

Collection. 

1 al. 

Italy. 

Skeleton. 

Italy. 

Purchased. 58. 10. 21. 13. 

d, 9 al. 

Sicily. 

Purchased (Par/u- 52.2.26.22-23 

daki). e 

1 al. 

Sardinia. ■ 

Hon. N. C. Roths- 11. 10. 1. 1. 

child (p). 

lal.* 

a 

Lamia, Greece. 

E. MacDonell (p). 8. 7. 22. 1. 


Genus CROCIDURA Wagler. 

1832. Crocidura Wagler, Isis, p. 275 (Sorca; Icucodon Hermann). 

1867. Crocidura Blasius, Saugethiere Deutschlands, p. 137. 

•1809. Leucodon Fatio, Faunc Vert. Suisse, i, p. 132 (substitute for 
Crocidura), 

1897. Paurodus Schulze, Hamm. Europ., in Helios, Abhandl. u. Vortrage 
Gesammtb. Naturwiss., xiv, p. 90 (Sorex leucodon Hermann and 
S. araneus Schreber = S, russulus Hermann). 

Tffpe species. — Sorex leucodon Hermann. 

Oeographical distribution . — Africa and warmer portions 
Europe and Asia, including the Malay Archipelago ; in Europe, 
north to northern Holland and central Germany, west to the 
Atlantic coast and the Channel Islands. Absent from Great 
Britain and Ireland. 

Characters. — Upper unicuspid teeth (dental formula : 

= 28; posterior lobe of upper incisor 
noticeably less than half as high as main cusp ; anterior lower 
incisor without lobes on cutting edge ; third lower molar with hypo- 
conid and entoconid coalesced, so that form of tooth is strikingly 
different from that of other molars, its crown 4-cusped instead 
of 5-cusped ; second lower unicuspid without rudimentary second 
cusp and commissure ; teeth white throughout ; skull heavier and 
more robust than in Sorex and Neomys^ with conspicuously deeper 
rostrum and less contrast between width of brain-case and that 
of anterior portion; rudimentary zygomatic process of miliary 
, obsolete ; external form rather hea\y ; ear rising noticeably 

• t 

2 9. MarkmaB, Lower Guadal- A. Ghapmlm (c ^ p). 11. 12. 19. 1-8. 
♦ quivlr, Spain, 

pecoived DeoSmber, 1911.— 0. T. • 
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above fur, the meathi closed by two valves as iii Neomya C 
som|what tli^ckened, ils surface covered with short hairs, amon^ 
which are sprinkled numerous longer ones ; habits terresfirial. 

• Remarks . — Though not highly modified in external pecu 
liariti^s the genus Crocidnra is the least primitive group ol 
shrews occurring in Europe. This is indicated by the reduced 
number of upper unicuspids, but is more clearly shown by the 
highly gioditied form of the thir^ lower molar and the completel}? 
unicuspid character of the lower premolar. Among the Europear 
members of the family Sm'icidm the species of Grocidura ma}/ 
at once be recognized by their moderate size, entirely white teeth, 
large ears, and by the presence of long, loosely spreading hairs 
scattered over the surface of the tail. Badly prepared specimens, 
in which the true characters are obscured, may often be detected 
among skins of Sorex by the noticeable silvery reflections on 
hairs of back. Eight species are now known to occur in western 
Europe, w4ile the number of forms thus far des(‘Tibod from other 
portiems of the range of the genus is not far from one hundred. 


KEY TO THE EUROPEAN FORMS OP CJIOCIDURA. * 


Tail decidedly more than half as long as head and 
body, the ratio normally varying from 70 to 80. 

Hind foot about 14 mm. (Sicily) 

Hind foot 11 to 12*5 mm. 

Upper tooth-row about 8*6 mm. (Corsica) 

Upper tooth-row about 8 mm. (Balearic Islands)... 
Tail about half as long as head and body, the ratio 
normally varying from 40 to 60. 

Condylo basal length of skull 16 to 17*6 mm. 

Second upper unicuspid with crown area about 

• equal to that of third (Crete) 

Second upper unicuspid with crown area distinctly 

less than that of third 

Colour tending to bo pale and groyish (Basque 

Provinces, Spain) 

Colour tending to be dark and brownish. 
Brain-case not decidedly flattened (Charento, 

France) 

Brain-case decidedly flattened (entire range 
of species, western portion excepted)... 
Coudylobasal length of skull 17*6 to 20*4 mm. 
(usually more than 18 mm.). 

Brain-case about half as high as wide or less. 
Animal conspicuously bicolor ; coudylobasal 
length of skull usually more than 19 mm. 

(Central Europe, south into Italy) 

Animal obscurely bicolor ; coudylobasal length 

of skull usually 18 to 19 mm. (Sicily) 

Brain-case more than half as high as wide 

Coudylobasal length of skull usually 19 to 
20*4 mm. (Central Europe, south into 

• Italy)....*. 

Coudylobasal length of skull usually 18 to 19 mm. 

Colour a d^rk, cappery-brown (Portugal) 

Colour^ pale drab-brown (Spain and south- 
western France) ..a 


C. caudataf p. 110. 

C. cyrmmiitf p. 111. 
C. halcaricUf p. 112. 


C. cmieiBf p. 109. 

C. viimula, p. 94. 

C. m. cantcUfray p. 99. 

C. m. ieulitma, p. 98. 
C. m, mimvlay p. 95. 


CTlencodorif p. 88, 

C. sicukLy p. 108. 
C. russula^ p. 99. 


C. r. rutstUay p. 101, 
C. r. eintrsey p. 108. 


C. r. jnUchra, p. 108, 



^ INSBOTIVOEA < 

CROCIDURA LEUCODON Her|)iann. 

1780. Sfrex leucodon Hermann in Zimmermann, Geogr. Gesch!", ii| 

p. 382 ^vicinity of Strassburg, Germany). 

1781. Sorex UtLCodon Hermann in Schreber, Saugtbiere, pi. cliz. . 

1782. jSor[6a;] Uncodmi Hermann, Tabula Afiinitatum AnimaliuiH, p. 79 

(footnote). 

1792. Sorex albipes Kerr, Auim.King^.,p. 208 (based on Pennant's account 
of S. leiicodon Hermann). 

1882. Croc[idurd] leticodon Wagler, Isis, p. 275. 

1857. Crocidura leucodon Blasius, Saugetbiero Deutschlands, p. 140. « 

1869. Leucodon microurus Fatio, Faune Vert. Suisse, i, p. 173 (Substitute 
. for leucodon), 

1 1897. \Crocidura] leucodus Schulze, Mammalia Europasa, p. 18 (Substitute 
for leticodon). 

1910. Crocidura russula leucodon Trouessart, Faune Mamm. d’Europe, p. 44. 

Type locality. — Vicinity of Strassburg, Germany. ^ 

' Oeographical distribution. — Central Europe, from Belgium to 
Hungary : south into Italy. Not known from the Iberian . 
Pensinsula. 

Diagnosis . — Size large (among the European species) ; hind 
foot, 1 1 to 13 mm. ; condylobasal length of skull, 18 * 4 to 20 mm. ; 
upper tooth-row, 8*8 to 9*0 mm. ; tail short, its actual length 
28 to 38 mm., its ratio to head and body usually ranging from 
**38 to 43 ; skull with brain-case noticeiibly depressed, its height 
less than half its width; large upper premolar with antero- 
ezternal cusp rather large, its height usually greater than that 
of first unicuspid ; colour of undorparts whitish, strongly con- 
trasted with rather slaty brown of back, the line of demarcation 
along sides well defined. ^ 

External characters . — Fur shorter and more dense than in 
Sorex araneuSy the length of hairs at middle of back about 
3 • 5 mm. in summer, 6 mm. in winter, its texture not specially 
modified ; a few slightly elongated liairs (8 mm.) on flanks and 
across rump. Eyes small and inconspicuous ; ears small but 
rising conspicuously above fur, the two well developed valves a. 
conspicuous feature of the ear in freshly killed specimens. Feet 
not peculiar in form ; less slender than in Sorex araneus, finely 
pubescent on dorsal surface and on lateral portions of posterior 
half of sole ; fingers proportioned as in S. araneus, but graduation 
less, especially in hind foot ; pads 6-6, those on palm distinct 
though somewhat crowded, the surface of palms and soles finely 
rugose between the pads. Tail less slender than in Sorex and 
Neomys, nearly terete or with under side somewhat flattened,, 
its length equal to about half that of head and body, its hairs of : 
two kinds : (a) finely appressed hairs less than 1 mm. iii length, 
nearly concealing the cinnulations and forming a very slight 
pencil ; and (b) loosely spreading hairs abov.t 5 mm. long, rather, i 
thi&ly spri^led among the others; annuiation ill-definedi^;- 
:;nl^t 35 to the centimeter at middle. Mammas, f 3 — 3 =s 6. ' 
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Colour . — Uppei^ Iparts varying from a slaty drab to dull 
russet, thef hairs.wilh .a slight metallic gloss and with silvery 
reflections, which in certain lights produce an evident effect of 
fine speckling. Underparts and inner surface of linibs bufl^ 
white, dulled to a varying degree by the slaty under colour, the 
chin and throat often suffused with cream-buff. Line of 
demarcation sharply defined, extending just below ear and eye 
and alongside of muzzle to micftile of pad. The two extremes of 
colour probably represent ill-defined dichromatic phases. Most 
of* the specimens examined are in some degree intermediate. 
Feet dull whitish, often irregularly clouded with drab. Tail 
sharply bicolor, whitish below, concolor with back above, the 
longer hairs silvery grey. (9 

Skull. — The skull is slightly larger than that of Sorex araneus 
and noticeably more heavily built, particularly that portion 
lying in front of brain-case, all of wliich is both broadened and 
deepened? so that the general outline tapers less conspicuously 
from behind forward, whether skull is viewed from above or 
from the side. Brain-case less well marked off from interorbital 
region than in the Europef^^ species of Sorex and Neom^a^ its 
main sutures closing early in life. Brain-case 
slightly longer than broad, its posterior out- 
line rounded but broken by the slightly 
projecting points of th(3 condyles, its antero- 
external border straight, sharply angled in 
front ; sagittal crest low but evident in adult 
skulls, meeting the comj)lote lambdoid crests 
posteriorly. Depth of brain-case at middle 
slightly but constantly less than half greatest 
oreadth (see fig. 20, page 100). Dorsal profile 
with a slight concavity at front of brain-case 
and slight convexity over middle of rostrum. 

Nares squarely truncate posteriorly, the 
lateral wall abruptly angled near middle. 

Anteorbital foramen relatively smaller than in 
Sorex araneua^ and region between it and edge of alveolus dis- 
tinctly wider. Lachrymal foramen over metastyle of m^. Plate 
forming outer wall of anteorbital canal nearly three times as wide 
as lachrymal foramen. Angular shelf-like region over posterior 
molars broader and more prominent than in the European species 
ot Sorexy but rudimentary zygomatic process of maxillary reduced 
to the merest trace. Mesopterygoid fossa as in Sorex araneua ; 
floor of brain- case between tympanic bones narrower and with 
distinct median ridge. 

Teeth . — Dentition noticeably heavier than in the European 
species of Sorex' und ^eomya, the dj^erence in general as^t- 
heightened by th^ absence of brown colouring matter on points 
of cusps. Aniberiof upper incisor with main cusp long and 
slender, abruptly hooked ^ downward ; basal lobe low and; 



Fra. 17. 

Oroddura lemodon, 
Kat. size. 
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triangular, its height less than half that oij| fnain cusp and only 
a little more than half that of first unicuspid tootV. Genej*al 

form of first incisor not unlike that of 
fodiem, but witli even more < 
\ contrast between height of the* two 
'^'\/ ) cusps. Anterior lower incisor simple, 

ly rather robust, the shaft slightly taper- 
A ing, the ffcoint slightly bent upward, the 

/y ^7/^ cutting edge without lobes. Upper 

yi unicuspids robust, strongly contrasted 

^ in size. .First about double the height 

— of second and third, the points of which 

% are nearly in lino with that of basal 

“ethKme. lobo of anterior incisor. Its crown is 

somewhat longer than broad, with main 
axis slightly obli(|ue to that of tooth-row. In lateral view it is 
nearly triangular, with anterior border about half as long as upper 
and lower. Cutting edge essentially 
as in Neomyn^ but better developed 

and Veaching posterior border of, / A 

tooth somewhat outside of middle. / B /H 

Crushing surface well developed, A JL |j9 

occupying about one-third area of w 

crown. Second and third unions- j U 

pids approximately equal, in both |r^||9 L/^ 

height and crown area, to basal /j WL 

lobe of anterior incisor, their crowns UJnB 

distinctly narrower as well as much * 

shorter than that of first 

unicuspid, their cutting 

ridge and crushing sur- y 

face less well differen- f 

tiated than in first. Mpaplaw 

Second smaller than 

third, its crown about 

as broad as long. Third 

separated from large pre- LgBM 

molar by a slight space, 

its crown longer than (i^pM 

broad, its cusp about 

equal in height ito para- iJB 

cone of large premolar. 

Lower unicuspids essen- 
tially alike in form, the 

second differing from that Croddwa letusodUm. Teeth X 10. 

of Sorex and Neomys in ^ 

the complete absence of the rudimentary secoi^ cusp. First low, 
iiarro'^ and long ; second high, its crown abbut broad as long. 
ytJppejf cheek-teeth with crowns i^rrower than iii Sorex and 


FlO. 19. 

Croddura letusodon. Teeth X 10. 
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Neomys, the emargii|ation of posterior border deeper, particularly 
in^pm^y aild hypocones more distinct. Large upper premolai|^ 
with antero-external cusp (paracone) well developed, i^ height 
usually about equal to that of third unicuspid or somewhat 
more, the distance from its i)oint to well-defined angle in 
cingulum over anterior root of tooth distinctly more than half 
length of anterior border of main cusp ; posterior cutting blade 
high, the angle formed bet>^n its edge and the moderately 
projecting point of main cusp ill-defined and obtuse. Third 
upper molaf actually as well as relatively smaller than in Sorex 
araneus, but containing the same elements. Lower cheek-teeth 
essentially as in Sorex aranens except for the peculiarities of m 3 
characteristic of the genus. 

Meamrements. — Average and extremes of nine specimens 
from fitupes, Doubs, France: head and body, 78 ’3 (70-87); 
tail, 35*3 (32-39); hind foot, 12*3 (12-13). Average and 
extremes of nine specimens from Untervatz, Grisons, Switzerland : 
head and body, 81 (77-85); tail, 31*6 (29-34); hind foot, 
12*5 (11*8-13). Average and extremes of four sj)ecimens from 
Lugano, Ticino, Switzerlanc^.* head and body, 80 (77-81); tail, 
32*2 (31-36) ; hind foot, 12*5 (11*8-13). Average and extremes 
of three specimens from Florence, Italy (in alcohol, bodies 
contracted) : head and body, 63 * 3 (63-64) ; tail, 34 • 3 (32-36) ; 
hind foot, 12*3 (11* 6-13). For cranial measurements see Tabte, 
p. 92. 

Specimens examimd, — Sixty-six, from the following localities : — 

Belgium: Rsneux, Li6ge, 2; Waremino, Lidge, 1 (U.S.N.M.). 

Fuance: Dinau, Brittany, 1; Paris, 1 (U.S.N.M.); Manouville, 
%Ieurthe-et-MosGllo, 1 ; fitupes, Doubs, 14 (B.M. and Mottaz). 

Germany : Brunswick, 1 (U.S.N.M.) ; Nussberg, Brunswick, 1 ; Frank- , 
furt, Hessen-Nassau, 1 ; Taucha, Saxony, 1 (U.S.N.M.) ; Marxheim, 
Bavaria, 4; Ummerstadt, Thuringen, 1; no exact locality, 1. 

Austiiia-Hunoary : Hatszeg, ITunyad, Transylvania, 1. 

Switzerland : Genova, 3 (Mottaz) ; Briinig, Bern, 1 (U.S N.M.) ; Mei- 
ringen, Bern, 4 (U.S.N.M.) ; Untervatz, Grisons, 16 (B.M. and U.S.N.M.) *, 
Grisons,* no exact locality, 1; Lugano, Ticino, 4 (U.S.N.M.); Ziiber- 
wangen, St. Gallon, 1. 

Italy: Porlezza, Como, 1 (Mottaz); Boccadassa, Genoa, 1 (Genoa); 
Pisa, 1 (Mottaz) ; Florence, 3 (U.S.N.M. and Mottaz) ; Borne, 1. 

Remarks. — This species is recognizable among the European 
members of the genus by its sharply bicolor piittern of coloura- 
tion and by the low, flattened brain-case. From Crocidura 
russula, the only species with which it is likely to be confused, 
it is further distinguished by the peculiarities of the large upper 
premolar, a tooth whose higher cutting edge, better developed 
pafacone and more prominent cingulum indicate a degree of 
efliciency superior to that of the corresponding tooth in the related 
animal. " * 
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2 9, 1. Esneux, Li^ge, Belgium 
(H, Qrlifwold.) 

5. Dinan, Brittany, France. 

•• 

6, Manonville,Meurthe-6t- 
, Moselle. 

5 4 9. Ktupes, Doubs, 850 m. 

(0, Mottaz,) 

2 9. Marxheim, Bavaria, 
Germany. 

1. Frankfort, Hessen- 
Nassau. 

6. Nussborg, Brunswick. 

1 al. Germany. 

% 9. Hatszog, Transylvania, 
1500 ft. Hungary. 

3<J, 4 9. Untervatz, Grisons, 
Switzerland. 

(K. H. Zollikofer.) 

9 sk. Grisons, 550 m. 

(JC, H, Zollikofer,) 

9. Lugano, Ticino. 

^ ( W. JL Zollikofer.) 

9. Zuberwangen,St. Gallon. 
(K, H. Zollikofer.) 

' 6. Rome. (C. Goli.) 


Lord Lilford M. 

f 

95. 1. 1. 1-2. 

G. Barrett-Hamilton 
(P). 

Lord Lilford (p). 

1. 2. 1601 

8. 9. 8. 1. 

0. Thomas (p). 

8. 8. 10. 33-41 

Lcjj'd Lilford (p). 

8. 9. 8. 2-3. 

Dr. Dieffenbach (p). 

47. 1. 8. 50. 

G. Barrett-Hamilton 

11. 1. 2. 90. * 

(P)- 

Tomes Collection. 

7. 1. 1. 45. 

0. G. Danford (c). 

3. 2. 2. 16. 

0. Thomas (p). 

4. 4. 5. 21-22. 
10. 8. 16. 9-13 

O. Thomas (p). 

4. 4.^5. 20. 


0. Thomas (p). 

10. 8. 16. 16. 

0. Tiiomas (p). 

10. 8. 16. 14. 

G. Barrett-Hamilton 

11. 1 2. 103. 

(P)- 


CROCIDURA MIMULA Miller. 


(Synonymy under subspecies.) 

Oeographical distribution . — Central Europe from north- 
western Spain through France, Switzerland, central Germany 
and northern Hungary to lloumania and Bulgaria, south inta 
Italy and Greece. 

Diagnosis , — Size less than in Orocidura russula and C, leiicodon 
(hind foot, 10 to 12 mm. ; coridylobasal length of skull, 16 to 
17 ’6 mm.) ; skull and teeth resembling those of 0, leucodon, the 
brain-case nearly as much depressed, its height seldom more than 
half width, the third unicuspid similarly low as compared with 
small anterior cusp of largo premolar ; colour not very different 
from that of C. aranea, the upper and lower surfaces of body not 
strongly contrasted, and no line of demarcation along sides. 

Colour , — Upper parts varying from a dull russet tinged with 
sepia to a dark hair-brown with a tinge of drab, the hairs with 
metallic gloss ailld silvery reflections ; underparts varying from 
dull ochraceous-buff to greyish cream-buff, never sharply defined 
from colour of back and sides. Feet buffy whitish, usually with 
some dark clouding. Tail greyish or brownish, very obscurely 
bicolor. 

Shull and teeth , — Except for their noticeably smaller size file 
skull aud^ teeth closely resemble tho&o oi Srocidura leucodon, • 
though th^ brain-case is less constantly flattefted, sometimes 
assuming^ form essentially like that tin 0. russula. llate forming 
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outer, wall of anteorintal canal narrower than in C, leucodon, its 
wi^th scarffbly twice that of lachrymal foramen. Large upper 
premolar with high cutting blade and well developed p^racone, 
•the form and size of which relatively to main cusp and to third 
unicuspid are exactly as in C, leucodon, 

Measpirementa . — According to measurements made by various 
collectors, the head and body varies from 55 to 72 mm., tail 
from 28 to 40 mm., and hind foot from 10 to 12 mm. The 
coiidylobasal length of skull ranges between 16 *0 and 17*6 mm., 
and length of upper tooth-row between 7 • 2 and 8 • 0 mm. 

Reinarha, Grocidura mimula differs from the other continental 
European members of the genus, in its small size, a character in 
which it is approached by the small races of C, ruHsula, thougir 
not sufficiently to caus(5 any confusion. In addition to the 
typical form two geographical races have been described, one from 
south-western France, tlie other from northern Spain, the 
status of ’ftoither of which is clearly understood. 

Grocidura mimula mimula Miller. ^ 

1839. ?? [ Crocidura araneo^ var. \%inor de S61yB-Lougchamps, fitudes de 
Micromamm., p. 35 (Silesia). 

1901. Grocidura mimula Miller, Proc. Biol. Soo., Washington, xiv, p. 95, 
Juno 27, 1901 (Zuberwangen, St. Gallon, Switzorland). Type in 
U.S. National Musouni. i 

1901. Grocidura antipm Matsebie, Sitz.-Ber. Gosollsch. Naturforsch. 

Prounde, Berlin, p. 228, November, 1901 (Siulnita and Barza, 
Boumania). 

1902. [Grocidura'] miniita Lydekker, Zool. Record, xxxviii (1901), Mamm., 

p. 27 (Accidental renaming of mimula). 

1910. Grocidura mimula and C. antipai Tronessart, Pauno Mamm. d’Europe, 
• pp. 46, 48. 

Type locality, — Zuberwangen, St. G alien, Switzerland. 

Geographical dwtrihution . — Range of the species from the 
Rhone Valley eastward. 

Diagnoais, — Size maximum for the species ; skull with brain- 
case tending to be strictly of the flattened type ; colour usually 
dark. ^ 

Measurements, — External measurements of type : head and 
body, 72; tail, 33; hind foot, 11. A male and female from 
Untervatz, Orisons, Switzerland: head and body, 71 and 65; 
tail, 35 and 35 ; hind foot, 10 and 11. A male and female from 
Marxheim, Bavaria : head and body, 71 and 58 ; 'tail, 36 and 30 ; 
hind foot, 10 and 10. Average and extremes of four specimens 
from Haida, Arva, Kohemia : head and body, 59 • 7 (55-65) ; 
tail, 30 (28-32) ; hind foot, 11*5 (11-12). A male from Gageni, 
Roumania, and female from Bustenari, Roumania ; head and 
body, 64 and 66; t&il, 31 and 34; hind foot, 11 and 11. Two 
adult males from A^ay, Var| France : head and body, 64 and 66 ; 
tail, 35 and SA ; hind foot, 11 and 11. Adult female from. 
Viareggio, 16aly : head and body, 70 ; tail, 38 ; hind foot, 11 '6; 
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Adult male and female from Corfu, GreAie : head and body, 74 
and 75 ; tail, 44 and 44 ; hind foot, 11*8 and 11*4 For cranial 
measurements see Table, p. 96. 

Specimens examined. — Thirty-seven, from the following localities : — 
France : Abbeville, Somme, 1 ; Agay, Var, 2. 

Germany : Marxheim, Bavaria, 2. 

Austria-Hungary; Haida, Arva, Bohemia, 4; Hatszeg, Hunyad, 
Transylvania, 1; Tatra Mts., Hungai.y, 1. 

Boumania: Gageni, Prahova, 1; Bustcnari, Prahova, 1. 

Bulgaria : Sofia, 1 (Andersen) ; Varna, 1 (Anderson). 

Switzerland: Zfiberwangen, St. Gallon, 3 (U.S.N.bl. and Mottaz); 
Untervatz, Grisons, 2; Faldo, Ticino, 1; Santa Margherita, Ticino, 8 
(Mottaz); Daveaco, Ticino, 1 (U.S.N.M.); Lugano, Ticino, 2 (B.M. and 
Mottaz) ; Locarno, Ticino, 1. 

Italy : Porlezza, Como, 4 (Mottaz) ; Viareggio, Lucca, 2 ; Home, 1. 
Greece : Corfu, 2. 

1. Abbeville, Somme, Baillon Collection. 66. b. 

France. 

2 6. Agay, Var. G. S. Miller (c). L. 8. 4. 162-163. 

<5. Marxhoim, Bavaria, Lord Lilford (p). 8. 9. 8. 4. 

Germany. ( Walter- 
M storff.) 

<5, 9. Haida, Bohemia,. L 3rd Lilford (p). 8. 9. 8. 5-6. 

Austria. 

9. Hatszeg, Ilunyad, Tran- C.G.Danford (c&p). 3.2.2.12. 

sylvania, Hungary. 

1 a1. Tatra Menntains. Dr. H. Collett (p). 91. 1. 21. 2. 

9. Gagoni, Prahova, Kou- Lord Lilford (p). 4. 4. 6. 11. 

mania. (W. Dodson.) 

6. Bustenari, Prahova, Lord Lilford (p). 4.' 4. 6. 12. 

840 m. (W.Dods(m>) 

9. Faido, Ticino, Switzer- O. Thomas (c&p). 5. 8. 2. 18. 

land. 

'<J. Locarno, Ticino. O. Thomas (c&p). 5. 8. 2. 1. 

<5, 9. Untervatz, Grisons. 0. Thomas (p). 4. 4. 5. 21-22. 

(E. H. Zollilcofer.) 

9. Lugano, Ticino. O. Thomas (p). 4.4.5.57. 

(E. IT. Zollikofer.) 

9. Viareggio, Lucca, 5 m. O. Thomas (c & p). 5. 8. 2. 21. 

Italy. 

6. Horae. (Cali.) G. Barrett-Hamilton 11. 1. 2. 97. 

(!’). 

6. Corfu, 50 m. Greece. J. I. S. Whitaker (p). 8.10.1.8. 

(C. Mottaz.) 

CrOCIDURA MIMULA ICULISMA MottaZ. 

1906. Croddmrti, mimula iculisma Mottaz, Bull. Soo. Zool. de GendvOi i, 
p. 119, April 30, 1908. Type in Mottaz Collection. 

1910. Croddura mimula iculisma Trouessart, Faune Mamm. d'Europo, p. 47. 

Type locality, — Lignieres-Sonneville, Gharente, France. 
Oeographical distribution. — Known from the type locality 
'only. • • • 

Diagnosis. — Size as in C. mimuta mimvla or slightly smallei* 
(hind\^oot, 10; condylobasal length of* skul#, 16); brain<cUse 
<^|^%early as in C. russula. • 
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Measurements. — ^ype (from Mottaz) : head and body, 60' 5 ; 
tail,, 38*5 ; #hind foot, 10*2. For cranial measurements see 
Table, p. 97. • 

Specimens examined. — ^Three, all from the type locality (Mottaz). 

BemarJcs. — While this race appears to be distinct from true 
mimulay the material seen is insiifficient to form the basis of any 
final opinion as to its status. , 

Ckocidura mimula cantabra Cabrera. 

•1908. Crocidura cantabra Cabrera, Bol. Beal Soc. Espafi. Hist. Nat., viii, 
p. 239, May, 1908. Type in Madrid Museum. 

1910. Crocidura cantabra Trouessart, Fauue Mamm. d’Europe, p. 4G. 

Type locality. — Basque Provinces, Spain, exact locality not 
known. • 

Geographical diHtribution. — Bas(|uo Provinces, Spain. 

Diagnosis. — Colour paler and more grey than in the oth^r 
races ; size small. • 

Measurements. —Type (from Cabrera) : head and body, 55 ; 
tail, 24 ; hind foot, 10 ; ear, 6*5; upper tooth-row, 7 * 2. (Cranial 
dimensions not known.) ^ 

Memarhs . — I have not seen this animal, but from the original 
description, as well as from information received from Mr. Cabrera, 
it appears to be paler than the typical form, to which it bears 
much the same relation as G. russula pulchra to true russula. 

CROCIDURA RUSSULA Hermann. 

(Synonymy under subspecies.) 

^Geographical distribution. — Central and southern Europe, 
from the Mediterranean coast to Holland and central Germany. 
Not found in the British Islands. 

Diagnosis — Size rather large (among the European forms) : 
hind foot, 11 to 14 mm. ; condylobasal length of skull, 18 to 
20 • 4 mm. ; upper tooth-row, 8 * 2 to 9 mm. ; tail rather short, 
its actual length 33 to 45 mm., its ratio to head and body 
varying from 45 to 55; skull with brain-case not noticeably 
depressed, its height always at least half greatest width and 
usually more ; large upper premolar with antero-external cusp 
small, its height usually less than that of third unicuspid ; 
colour of underparts not strongly contrasted with that of back, 
the line of demarcation along side vaguely defined. 

External characters. — Jjpl external characters, aside from the 
relatively longer tail^ Crocidura russula agrees with C. leucodon. 
Depth of fur at middlh of back about 5 mm. in summer, 8 mm. 
in winter. “ 

- H 2 
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Colour , — Upper parts varying from a dark hair-brown, 
tinged with bister to a light drab with or withcliit a sha^e of 
wood-brown, the darker colour more frequent in winter pelage, 
the light apparently peculiar to summer. The pelage has tlSb 
usual metallic gloss, and the individual hairs show strong silvery 
reflections in certain lights, particularly in the long full winter 
coat. Underparts usually a dpll buffy grey or ocru-drab, but 
sometimes almost whitish, rarely tinged with a bright yellowish 
brown,* never strongly constrasted with back, the line of 
demarcation along sides always vague. Feet dull bufiy grey or 
light drab. Tail obscurely bicolor, like back above, like belly 
below. 

Shull and teeth — The skull resembles that of Crocidara 
leucodony except that the brain-case is noticeably less flattened, 
its depth at middle always exceeding one half greatest width, a ^ 
character readily appreciable to the eye when skulls of the two 
animals are viewed from behind. Teeth essontialfy as in the 
related species, but large upper premolar with antero-external 



Bio. 20. Fio. 21. 

Posterior view of skull of Croddura russula. Anterior 

Croeidura Uucodon (upper teeth in profile, x 6. 

figure), and C. msstifa (lower 
figui-e). X 1*. 

cusp (paracone) low, its height often much less than that* of 
third unicuspid, the distance from its point to ill-defined angle 
in cingulum over anterior root of tooth about half length of 
anterior border of main cusp; posterior cutting blade not so 
high as in Croeidura leucodon\ the angle formed between its 
edge and conspicuously projecting point of main cusp well 
defined and less obtuse than in the related species. 

MeamreTisentB, — In the difierent races the head and body 
ranges from 64 to 95 mm., tail from 33 to 46 mm., hind foot 
from 10*8 to 14 mm., condylobasal length of skull from 
18 to 20*4 mm. The unusual apparent variability in length 
of head and body is probably in great part due to differences in 
inethod of taking* the^ measurement and to differences the 
condition of the specimens, measured* ^ 

« ^ach specimens evidently formed the basis of Savi’s Sarex thoraciem 
IdSd z^hhe’s S» chrysojihorax. 
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(^ociDUBA BussuLA RUSSULA Hermann. 

1777* Sorex araneua Schreber, Saugfchiere, in, p. 673 (not of LinnsBUB, 1768). 
ySO. Sorex russulus Hermann in Zimmermann, Geogr. Gesch., ii, p. 882 
(vicinity of Strassburg, Germany), 

1780. ?? Sorex co7istrictus Hermann in Zimmermann, Geogr. Gesch., ii, 
p. 383 (vicinity of Strassburg. Germany). Based on young in nest. 
1792. ?? Sorex unicolor Kerr, Anim. Kingd., p. 208 (Strassburg, Germany. 

Based on Pennant’s account^f Sorex constricts), 

179S. Sorex musaraneua Cuvier, Tabl. l^i^m. de I’Hist. Nat. des Anim., 
p. 109 (Franco). 

1800f ?? Sorex \cucutiis Shaw, Gen. Zool., i, pt. 2, p. 638 (Strassburg, 
Germany. Based on Schreber, pi. clixc, S. constrictus Hermann). 
1801. a{ra'netis'] cinereus Bechstoin, Gemeinn. Naturgosch. Deutsche 

lands, T, 2nd ed., p. 867, misprinted 863 (Thiiringen, Germany). 
1801. 5[oreaj] a[raneus} candids Bechstein, Gemeinn. Naturgesch. Deutsch- 
lands, I, 2nd od., p. 867, misprinted 863 (Thiiringen. Germany). 
1832. Sorex fimhriatus Wagler, Isis, p. 54 (Bavaria, Germany). 

1832. C7'oc[idura\ moschata Wagler, Isis, p. 275 (Substitute for Sorex 
fimf^iatns), 

1832. C[rociaurd] major Wagler, Isis, p. 1218 (Bavaria, Germany). 

1832. Grocidura rufa Wagler, Isis, p. 1218 (banks of the Ehino, Germany). 
1832. Grocidura poliogaster Wagler, Isis, p. 1218 (banks of the Rhine, 
Germany). ' 

1832. Sorex thoracicus Savi, Nuovo Giorn. de* Lettorati, Pisa, xxiv, p. 62 
(near Pisa, Italy). 

1839. ? Sorex inodorus de S^lvs-Longehamps, f'tudes do Micromamm., 
p. 34 (Savi cited as authority, but name apparently published hero 
for the first time as Hynonym of aranea (= russula)). ’ • 

1839. ? [Grocidura aianea'] var. minor de S61ys-Longchamps, Etudes de 
Micromamm., p. 36 (Silesia). 

1839. [Grociduja aranea] var. albiventris do S61ys-Longchamps, Btudes de 
Micromamm., p. 36. (No locality given.) 

1839. ? Grocidura hydruntina Costa, Fauna del Ragno di Napoli, Mamm., 
p. 6 (Otranto, Calabria, Italy). 

18ii5. Sorex chrysothorax Dehne, Allg. doutscho Naturhist. Zeitung, Neue 
Folge, I, p. 241 (Wilsdurf, near Dresden, German}^. 

1867. Grocidura aratieus Blasius, Saugethiere,'Der.tschlands, p. 144. 

1896. Grocidura russula Thomas, The Zoologist, 3rd ser., xix, p. 63, , 
February, 1895. 

1910. Grocidura russula Trouessart, Faune Mamm. d’Europo, p. 43. 

Type locality. — Vicinity of Strassburg, Germany. 

Oeographical distribution. — ^Central Europe, from Holland and 
central Germany to the valley of the Garonne and the coast of 
south-eastern France (Var); Italy; Sardinia?*; Guernsey and 
Alderney, Channel Islands. 

Diagnosis. — Size rather large (hind foot, 11*7 to 14, condy- 
lobasal length of skull, 19 to 20*4), and coloui* usually dark, 
seldom, if ever, becoming a light drab except in rather worn 
summer pelage. 

Measurements. — Average and extremes of four specimens from 
Oosterbeek, Guelderland, Holland: head and body, 78 (76-81) ; 
tail, #41 (37-45); hind ^t, 12*8 (12*a-13-9). Average and 

* I have seen five* Sardinian specimens^ in the Genoa Museum 
resembling the tyj^cal form of Grocidura russula and differing widely 
from the Corsiodh C. cymensis (se^ pp. 111-112). 
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extremes of nine specimens from Esneux, l&^ge, Belgium : head 
and body, 77 (72-85); tail, 35*6 (33-38); hint foot, J.2-4 
(11* 7—13). Average of ten specimens from Pas-de-Calais, France : 
head aiJd body, 74*5(7 1-80) ; tail, 40 * 9 (38-46) ; hind foot, 1 3 * > 
(12*5-13*5). Average and extremes of six specimens from St. 
Cergues, Vaud, Switzerland: head and body, 87 (83-95) ; tail, 
38*1 (35-41); hind foot, 12*8 (12*4-13*2). For cranial 
measurements see Table, p. 104.' 

Specimens examined. — One hundred and two, from the following 
localities : — ' • 

Holland : Oosterboek, Guelderland, 4. 

Belgium : Esneux, Li4ge, 9; Waremmo, Li6ge, 8 (U.S.N.M.) ; no exact 
: locality, 1. 

France : Boulogne-sur-Mor, Pas-do-Calais, 8 ; Guinea, Pas-de-Calais, 2 ; 
Abbeville, Somme, 2 (B.M. and Mottaz) ; Guernsey, Ghannol Islands, 4 ; 
Alderney, Channel Islands, 1 ; St. Briac, Brittany, 1 ; Lignieres, 
Charente, 1 (Mottaz) ; Nancy, Mcurthe-et-^Iosolle, 1 (Morriam) ; fitupes, 
Doubs, 9 (Mottaz) ; Montauban, Haute-Savoie, 4 ; Valescuref Yar, 2 ; Ax- 
les-Thermes, Aridge, i ; Luchon, Haute-Garonne, 2. 

Germany : Ummerstadt, Thuringen, 2 ; Ingelheim, Rhoinbessen, 2 ; 
Strassburg, 1. 

SWITZERLAND : Geneva, 10 (U.S.N.]^^. and Mottaz) ; St. Cergues, Vaud, 9 
(U.S.N.M. and Mottaz) ; Grosjoah, Vaud, 1 (Mottaz) ; Chesieres, Vaud, 1 
(Mottaz) ; Lucerne, 1 ; Vitznau, Lake of Lucerne, 3 ; Thurgau, Roggwil, 1 ; 
St. Gallon, 8 (U.S.N.M.) ; Ziiberwangen, St. Gallon, 5 (B.M. and U.S.N.M.) ; 
Degersheim, St. Gallen, 5 (B.M. and U.S.N.M.) ; Engelberg, Unterwalden, 1. 
« Italy : Ceresolo d’Alba, Turin, 2 (Turin). 

S <^, 1 9. Oostorbeek, Guelderland, O. Thomas (c & p). 98. 2. 1. 9-12. 

50 m. Holland. 

d, 9. Oosterboek, Guelderland. Miller Collection. 7. 7. 7. 3851- 

(O. Tlicmias.) 3862. 

4 d, 49,1. EsneuXjLi^ge, Belgium. Lord Lilford (p). 95. 1. 1. 3-11. 

1. Belgium. (&. Gronvold.) Tomes Collection. 7. 1. 1. 30. 

2d, 9,1. Guernsey, Channel Is- O. Thomas (p). 6. 9. 2. 18-2tf 

lands. {R.H, Bunting,) 

9. Alderney. W. Eagle Clarke (p). 9.3.28.1. 

5 d, 3 9. Boulogne, Pas-de-Calais, O. Thomas (c & p). 98. 1. 9. 4-11. 

10 m. Franco. 

2 d. Guinea, Pas-de-Calais. O. Thomas (c & p). 94. 6. 6. 8-9. 

1. Abbeville, Somme. Baillon Collection. 56. a. 

1. St. Briac, Brittany. W. M. Daly (c & p). 94. 10. 3. 1. 

2. Montauban, Haute- A. Robert (c & p). 97.1.9.2-3. 

Savoie. 

2d. 'Montauban, Haute- 0. Thomas (p). 6. 4. 2. 2-3. 

Savoie, 900 xn. 

(A. Robert,) 

d, 9. Valosoure, Yar. G. S. Miller (c). 8. 8. 4. 164-165, 

9. Ax-les-Thermes, Ari^ge. V. Builles (c & p). 8. 3. 27. 1. 

2 9. Luchon, Haute-Garonne, O. Thomas (p). 6. 4. 1. 19-20. 

600 m. (A. Robert,) 

2. Ingelheim, Rheinhessen, C. Hilgert (c). 8. 11. 2. 9-10. 

Germany. 

9. Strassburg, Alsace. O. Thomas (p). 8.8.10. 43. 

(C, Mottaz.) ^ 

8f9. Vitznau, L a ft e of O. Thozfkas (c & p). 5. 8. 3. 9-^1. 

? Lucerne, 500 m, 

> Switzerland. 

1 alf# Engelberg, 8800 ft. Dr. J. Anderson (p). e 99. 7. 17. 3 . 

* Switzerland. • 
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^ROCiDUBA RUSSULA PULGHRA Cabrera. 

1907. Crocidura russula pulchra Cabrera, Ann. and Mag. Nat. Hist., 
V 7th ser., xx, p. 213, September 1, 1907. Type in Cabrera col- 

lection. 

1907. Crocidura russula j^ulchra Cabrera, Bol. Beal Soc. Espan. Hist. 
Nat., Madrid, vii, p. 223, October, 1907. (For date see Cabrera, 
Ann. and Mag. Nat. Hist., 8|b h P« 1B9, February, 1908.) 

1910. Crocidura russula pulchra Trouessart, Faune Mamm. d’Europe, p. 45. 

Type localHy, — Valencia, Spain. 

Geographical distribution, — Central and southern Spain ; low- 
lands of France south of the Gironde. 

Diagnosis. — Smaller than Crocidura russula russula (hind foot, 
10*8 to 13, condylobasal length of skull, 18 to 19*4), and paler 
in colour, the back a light drab brown tinged with sepia or dull 
russet. 

Measur^nents. — External measurements of type, male (from 
Cabrera): head and bcxly, 71; tail, 41*5; hind foot, 12. 
Average and extremes of seven specimens from Silos, Burgos, 
Spain: head and body, 72*7^67-78); tail, 36 (34-37); hind 
foot, 11*9 (10*8-12*4). Average and extremes of seven 
specimens from Granada, Spain : head and body, 69*6 (68-74) ; 
tail, 38*2 (36-40); hind foot, 12*2 (12-12*8). Average and 
extremes of ten specimens from Cadillac-sur-Garonne, Gironde, ' 
France: head and body, 75*2 (70-81); tail, 37 (33-40); hind 
foot, 11*6 (11-12), For cranial measurements see Table, p. 106., 

Specimens examified. — Sixty-fivo, from the following localities : — 
Fbance: Cadillac-sur-Garonno, Gironde, 19 (C.S.N.M.); Montr^jeau, 
H%ute-Garonne, 3 (U.S.N.M.) ; St. Genies, near Nimes, Gard, 2.* 

Spain : Silos, Burgos, 18 ; Dehesa de Valencia, Valencia, 1 ; Alcoy, 
Alicante, 8 ; Elche, Alicante, 2 ; Venta del Baul, Granada, 2 ; Granada, 8 ; 
Barracas, Castellon, 1. 

Portugal; Sierra de Gerez, 1 (in alcohol; perhaps referable to cintrss). 


9. 

St. Genies, Gard, 102 m. 
France. (C. Motiaz^ 

O. Thomas (p). 

8. 8. JO. 42. 

4 d. 

Silos, Burgos, 980 m. 
Spain. 

G. S. Miller (c). 

8. 8. 4 38-41. 

9. 

Dehesa de Valencia. 

(N. Gonzalez.) 

O. Thomas (p). 

8. 2. 9. 46. 

2 d, 1 9. 

Alcoy, Alicante-. 

{N, Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 43-45. 

<5, 9. 

Venta del Baul, Granada. 

G. S. Miller (c). 

8. 8. 4. 31-32. 

4 d. 1 9. 

Granada. 

G. S. Miller (c). 

• 8.8.4.33-37. 

dal. 

Sierra de Gerez,Por tugal. 

Dr. H. Gadow 
(c & p). 

87. 3. 28. 1. 


Intermediate between pulchra and true russula. 
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Cbocidura russula cixTK^ Miller. 

1907. Croddura russula cintrx Miller, Ann. and Mag. Nat. Hist., 7th ser., . 

XX, p. 390, November, 1907. Type in British Museum. • 

1910. Croddura russula dntrts Trouossart, Faune Mamm. d’Europe, p. 45. 

Type locality, — Cintra, near Lisbon, Portugal. 

Geographical distribution. — A# present known only from the 
type locality. 

Diagnosis . — Size as in C. russula pulchra (hind foot, 1 1 • 4 to 
12*7, condylobasal length of skull, 18 to 19*2), but colour fully 
as dark as in true russula^ the back l)etween the mars-brown and 
arusset of Ridgway, the hairs with a peculiar, strong, coppery 
lustre rarely indicated in the typical race. 

Measurements. — External measurements of type : head and 
body, 64; tail, 33 ; hind foot, 11*4. Average and extremes of 
ten specimens from the type locality : head and Ijody, 67 • 6 
(64-72) ; tail, 37 * 7 (33-42) ; hind foot, 1 1 * 9 (1 1 * 4-1 2 * 7). For 
cranial measurements see Table, p. 107. 

Spedmens examined. — Eleven, all fr<*n the type locality. 

JRemarhs. — In its small size the Cintra shrew agrees with the 
Spanish race, but the colour is conspicuously darker. Taken as a 
whole the series, in winter pelage, is about as dark as in French 
and Belgian russula ; but the noticeable coppery lustre is highly 
characteristic of the Portuguese form. 

6 d, 6 9, Cintra, Estremadura, O. Thomas (c & p). 98. 2. 2. 10--20. 

300-360 m. Portugal. (Type of subspecies 98. 2. 2. 11.) 

I 

CROCIDURA SICULA Miller. 

1879. ? Croddura siciila GigUoli, Wiogmann’s Archiv fiir Naturgesch., 
1879, r, p. 96. Nomen nudum : “ Croddura sicula (Giglioli MSS. 
sp. nov. ?) Gastolbuono, Sicilien.*’ 

1901. Croddura sicula Miller, Proc. Biol. Soc., Washington, xiv, p. 41, 
April 25, 1901 (Palermo, Sicily). Type in U.S. National Museum. 

■ 1910. Croddura sicula Troucssart, Pauno Mamm. d*Europe, p. 47. 

Type locality. — Palermo, Sicily. 

Geographical distribution. — Sicily. 

Diagnosis. — Size and colour essentially as in Croddura russula 
pulchra (hind foot, 12 to 13 mm., condylobasal length of skull, 
17*6 to 19 mm.) ; brain-case nearly as much flattened as in C. 
leucodon, its depth usually a little loss than half greatest width ; 
crown area of molars slightly reduced. 

Colour, — Upper parts a light bluish drab tinged with sepia ; 
underparts faintly constsasted pale smqke-grey, with or without 
a buffyvcast. Feet dull whitish grey. Tajl obscurely bicolor, 
brovrnisb above, whitish grey below. * « 

teeth. — Except for its^distinotly flattened brain-case 
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the sku]^ resembles lliat of the small races of Croddura russula. 
Tee^h as irf C. russula^ but upper molars with crown area 
somewhat reduced, a character readily appreciable on comparison, 
-^nd largo upper premolar with antero-external cusp slightly 
enlarged, its form and relative size approaching the conditions 
found in C. leucodon. 

Measurements. — External measurements of type (male) and 
a second specimen from the t;^pe locality : head and body, 68 
and 75; tail, 32 and 35; hind foot, 12 and 12. Average and 
extremes of* six specimens from San Giuglielmo, Castelbuono, 
Sicily : head and body, 76*3 (72-80) ; tail, 35*3 (32-41) ; hind 
foot, 12 ’8 (12-13). For cranial measurements see Table, p. 113. 

Specimens examined. — Fourteen, all from Sicily. Exact localities : 
Palermo, 5 (B.M. and U.S.N.M.) ; Marsala, 2 ; San Giuglielmo, Gastel> 
buono, 6 ; Ficuzza, 1. 

2 9. Palermo, Sicily. J.I. S. Whitaker (r). 98. 10. 6. 2-2*. 

1. Marsala. {A. JHobert.) O. Thomas (r). G. 8. 4. 26. 

3 <5, 1 ?. San Giuglielmo, Gastcl- O. Thomas (p). 8. 9. 1. 6-9. 

buono. (A, Robert.) 

n 

CROCIDURA CANEJE Miller. 

1909. Croddura catvem Miller, Ann. and Mag. Nat. Hist., 8th ser., iii, 

p. 418, May, 1909. Type in British Museum. ^ 

1910. Croddura caneie Trouessart, Fatine Mamm. d’Europe, p. 48. 

Type locality. — Crete. 

Oeoijrapliical distribution. — Island of Crete. 

Diagnosis. — Size and general appc^aranco as in the smaller 
forms of Croddura russula, and skull with similarly deep cranium ; 
but second upper premolar as large as third, and entire anterior 
portion of upper tooth-row unusually long relatively to cheek- 
teeth. 

Colour.— The colour does not difter appreciably from that of 
dark individuals of C. russula. 

Skull. — The skull is essentially similar to that of thcj smaller 
forms of Croddura russula. Brain-case slightly more than half as 
high as wide. Anterior portion of palate between unicuspids 
and anterior incisors more nearly parallel-sided, and more 
elongate than in any of the related species. 

Teeth. — ^The teeth differ from those of all the other known 
European members of the genus in the approximately equal size 
of the two small upper unicuspids and in the longer, relatively 
narrower crown of the first unicuspid. In the related species the 
first unicuspid is so wide posteriorly that it makes an abrupt and 
noticeable break in the outline of outer side of tooth-row. In 
0. ^anese this tooth,' tho^igh larger than usual, is not sufficiently 
wide to project beyond the general line of the outer margins of 
the unicuspid 4eeth.'’ Second unicuspid fully as large as third, 
which is bf^normal size, ^e unicuspid row is thus distinctly 
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increased in length, so that the distance* ^rom front of large 
premolar to front of incisor equals that from frint of l^ge. 
premolar to mesostyle of second molar, while in the relate 
species it equals that from front of largo premolar to metastyle* 
of first molar. Large premolars and molars, particularly those 
of mandible, more robust than usual though not peculiar in form. 

MeasurementH, — External measurements of type (male) : head 
and body, 65 ; tail, 42 ; hind foot,®ll “8. External measurements 
of adult male from Canea : head and body, 71; tail, 47 ; 
hind foot, 1 2 • 6 ; ear, 9 • 5. For cranial ineasurements see Table^ 
p. 113. 

Specimens examined. — Two, both from Crete. 

6 al. Crete. Purchased (Lizmaca, 84. 3. 14. 2. 

Frankfort). 

(Type of species.) 

6. Canea, Crete. A. Trevor Battye (p). 8. 10^4. 1. 

(C. H. B. Grant.) ^ 


CROCIDURA CAUDATA Miller. 

1901. Crocidura caudata Miller, Proc. Biol. Soc. Washington, xiv, p. 42, 
April 25, 1901. Type in U.S. National IMuseum. 

1910. Crocidura caudata Trouessart, Faune Mamm. d’Europe, p. 49. 


Type locality. — Palermo, Sicily. 

Geographical distribution. — Sicily. 

Diagnosis. — Size about as in large specimens of C. russula 
(hind foot, 14 mm.). Tail very long, its ratio to* head and body 
about 80, and so thickened that its diameter at middle is 3 mm. 
(in other European species the diameter of tail scarely if at aU 
exceeds 2 mm.). 

External — Except for the unusual length of the 

tail Crocidura caudata does not differ in external characters from 
C. russula. The tail is so long that when laid forward over back 
it extends to between ears. It is distinctly 4-sided, broader 
below than above, its greatest diameter at middle 3 mm.* 

Colour. — After six months’ immersion in alcohol the colour of 
the type specimen was essentially as in Crocidura sicula. After 
eight years more in the same fluid the back appears to have 
assumed a somewhat more brownish cast. 

Skull and teeth. — The only known skull is so injured that the 
details of its form cannot be seen. The rostral portion does noj^ 
differ appreciably from that of C. russula. Teeth essentially a^ 
in C. russula^ but first upper unicuspid larger, third unicuspidi 1 
more crowded against large premolar, and cutting edge of large 
premolar higher, its antcro-extornal cusp, however, of the same 
form as in 0- russula. “ * 




* In the? type the tail is flattened laterally fpr*al>out*18 mm. from tip, 

ideptfy^tr 


rthe result of an accident. 
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Measurements, — External measurements of type : head and 
bofjy, 63 ; {liil, 52 ; hind foot, 14. For cranial measurements 
see Table, p. 113. 

Specimen examined, — The type. 

Remarks, — The tail is actually as well as relatively longer in 
this species than in any other fluropoan member of the genus. 

CROCIDURA CYRNENSIS Miller. 

1907. Crocidura cymensis Miller, Ann. and Mag. Nat. Hist., 7th sor., xx, 
p. 390, November, 1907. Tyx>e in British Museum. 

1910. Crocidura cymensis Trouessart, Fauno Mamm. d’Kurope, p. 49. 

. \ Type locality, — Bastia, Corsica. 

Oeographical distrihiiiion, — Corsica. 

Diagi ssis, — Smaller than Crocidura caudata (hind foot, 1 2 to 
12*4 mm.) but with tail relatively almost as long, its ratio to 
head and body about 70. ^ 

External characters, — Sinjilar to C, caudata except for the 
smaller size ] tail apparently less thickened than in the Sicilian 
animal, its diameter at middle only about 2 mm. 

Colour, — Back and sides drab washed with a brown inter- 
mediate between wood-brown and raw-umber, this especially 
noticeable on posterior half of back, but scarcely extending to 
sides, which are a nearly clear drab ; underparts a light buffy 
drab-grey, inconspicuously contrasted with sides ; tail dull dark 
drab, essentially unicolor ; feet (both fore and hind) like tail on 
outer half, rather sharply contrasted pale huffy grey on inner 

Vf. 

Shull and teeth, — While its general size and form are essentially 
as in Crocidura russula, the skull of the Corsican shrew is 
distinguishable by its broader, more deepened rostrum. In the 
type the mandible is peculiar in the unusual depth of ramus, 
though in a second specimen this character is less marked. 
Teeth essentially as in G, russula. 

Measurements, — External measurements of type (adult male) : 
head and body, 67 ; tail, 48; hind foot, 12 •4, Very old female 
from the type locality : head and body, 62 ; tail, 46 ; hind foot, 
12 ’4 ; ear, 8*2. External measurements of well made skin from 
La Foce de Vizzavona : head and body, 72 ; tail, 51 ; hind foot, 
.12. For cranial measurements see Table, p. 113. 

v" Spedmem exammed, — Three, all from Corsica. 

Remarks, — Crocidura cymensis is nearly related to 0, caudata, 
though readily disitinga^iishable by its smaller size and less 
thickened tail. Sojfar as known it is the only shrew inhabiting 
Corsica. Whether an animal of this type occurs in Sardinia 
is a matter <*of doubt. Fi^je Sardinian specimens (three from 
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Ovile Seardu and two from Zinnigas) in %he Genoa museum 
appear to be strictly of the russula type, though \iithout cofti- 
parison of the skulls it is impossible to say whether they are Jost 
nearly related to true russula or to sicula. Their average and« 
extreme measurements (from spirit specimens) are as follows : 
head and body, 65*2 (60-69); tail, 36 -8 (33*6-39); hind 
foot, 12 (11*8-12*2). ^ 

1 La Foco de Vizzavona, Col. J. W. Yerbury (c & p). 93. 9. 16. 3. 
Corsica. 

6 al. Bastia, Corsica. Mrs. Southwell (c & p). * 6. 3. 14« 1. 

{2'ypc of species.) 

$ al. Bastia, Corsica. Mrs. Southwell (c & p). 9. 6. 14. 1. 


CROCIDURA BALEARICA Miller. 

1901. Crocidura russula Thomas, Proc. Zool. Soc. London, p. 39. 

1907. Crocidura halearica Miller, Ann. and Mag. Nat. Hist., J^h ser., xx, 
p. 391, November, 1907. Type in British Museum. 

1910. Crocidura halearica Trouessart, Faune Mamm. d’Europe, p. 49. 

Vyjpc locality. — San Cristobal, Minorca, Balearic Islands. 
Oeographical distribution. — Balearic Islands, Spain. 

Diagnosis. — In general similar to Crocidura cyrnensis, but 
tooth-row distinctly shorter than in the Corsican form. 

* Colour. — The three skins are more noticeably brownish above 
than in the one skin of cyrnensis at present known, though the 
actual elements of the colour are the same. Feet with the same 
colour pattern. 

Skull and teeth. — In cranial and dental characters the Balearic 
shrew agrees with Crocidura cyrnensis, except that the mandible 
is less robust (essentially as in the small races of C. russula) and 
the tooth-row is distinctly shorter. Brain-case somewhat more 
flattened than in the small races of C. russula. 

Measurements, — External measurements of type (female) : 
head and body, 62 ; tail, 45 ; hind foot, 12 * 5. External measure- 
ments of two other specimens from the type locality (male and 
female) : head and b^y, 71 and 72 ; tail, — and 45 ; hind foot, 
12 * 5 and 12. For cranial measurements see Table, p. 113. 

Specimens examined. — Three, all from the type locality. 

d, 2 9 San Cristobal, Minorca; O. Thomas and B.T.Pocock 0.7.1.40-42. 
Balearic Islands. (c & p). 

(0. 7. 1. 42. Type of species.) 
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Family ERINACEID-®. 

1821. ErinaceidK Gray, London Med. Repos., xv, p. 800, April 1, 1821. 

Oeographical distribution . — ^Tropical and temperate Africa, 
Europe and continental Asia ; in Europe west to Ireland, north 
to central Sweden and south-eaifcern Norway. 

Characters. — Skull deep and heavy, not specially tapering 
anteriorly, most of the sutures persistent ; zygomatic arch ^com- 
plete and heavy ; door of brain-case completely ossided ; tympanic 
bone annular, not attached tt> skull ; auditory process of basi- 
sphenoid large, sometimes forming an evident half-bulla ; glenoid 
surface directed downward (normal) ; a large external pterygoid 
plate ; teeth anterior to molars neither well differentiate by 
form into incisors, canines and premolars nor strictly “ unicuspid,” 
the anterior upper incisor higher than the others but ^ot specially 
modified in form ; anterior lower incisor short, oblique ; crowns 
o^ upper molars rather high, sub-quadrate in outline (except the 
rSluced third), the cusps sub-equal, subterete, near margin of 
crown, the styles and commissures reduced or absent, never 
forming an important functional part of the tooth ; form short 
and heavy ; eyes and ears well developed ; snout pointed, some- 
what produced ; back normally covered with short, stiff spines. 

Bemarks. — At present tms family is usually regarded as 
containing the single genus Erinaceus. It is very probable, 
however, that several genera are represented among the members 
of the group. 


Genus ERINACEUS Linnaeus. 

1758. Erinaceus Linnseus, Syst. Nat., z, 10th ed., p. 52 (E. europseus). 

1857. Erinaceus Blasius, Saugethiere Deutsohlands, p. 152. 

1868. Herinaceus Mina-Palumbo, Ann. Agrio. SiciL, 2nd ser., xii, p. 37. 

Type species. — Erinaceus europseus Linnaeus. 

Oeographical distribution , — Essentially coincident with that 
of the family. 

Characters. — Skull rather short and broad, the zygomatic 
breadth distinctly more than half greatest length ; posterior 
palatal region conspicuously fenestrate ; auditory process of basi- 
sphenoid well developed, concave, sometimes forming a half-bulla ; 
external pterygoid plate rather larger than internal pterygoid 
plate, formed about equally of ectopterygoid and a broad horizontal* 
outgrowth from palatine ; dental formula : % c pm 
m = 36 ; canines not differentiated by form from the contiguous 
tee^ ; third upper molar consisting^ of a large protoco&e and 
mintfte paracone, all trace of clashing 'surface absent; body 
slioijfand heavy, the back covered wi^ stifi', sharply pointed 
Brii^es of uniform len^h ; tail shorter than hind. foot. 



BRIKACEUS H6 

About twenty-five species are currently referred 
to tfcis genus, four of them occurrmg in Europe. 

KEY TO THE EUEOPEAN FORMS OP EBINACEUS. 

Third upper incisor definitely 2-rooted; elevated 
portion of posterior lower premolar 2-cusp6d ; a 
We area among spines at mid&le of forehead 
(Spain, Balearic Islands and southern France)... E. algirus, p. 130. 

Underparts clouded with brown, at least in intor- 
« ramial and intercrural regions (Spain and 

southern France) E. a. algirus, p. 131. 

Underparts entirely whitish (Balearic Islands).... E. a, vagam, p. 133. 
Third upper incisor never definitely 2-rooted ; 
elevated portion of posterior lower premolar 
3-cusped ; no bare area among spines at middle 
of forehead. 

Greatest upper length of maxillary greater than 
or at least equal to depth of rostrum at middle ; 
anterAr upper premolar sub-equal to canine, 
its posterior border with smaJl though evident 
cusp (Eastern). 

Hind foot 40 to 43 mm. ; condylobasal length 
of skull in adultmale about 58 mm. (Eastern 
Germany through Bohemia and Roumania 

to Greece) E. rozi^nanicus, p. 127. 

Hind foot 35 to 38 mm. ; condylobasal length 

of skull in adult male about 55 mm. (Crete) E. nesiotes, p. 129* 

Greatest upper length of maxillary less than 
depth of rostrum at middle ; anterior upper 
premolar decidedly smaller than canine, its 
posterior border with cusp obsolete or absent 

(Western) E. europtetLS, p. 115. 

Size larger, the skull in old males exceeding 
59 mm. in condylobasal length. 

Average colour darker, the face never clear, 
pSe, buffy grey, but usually with notice- 
able blackish markings (Central-western 


Europe) E. e. europttm, p. 120. 

Average colour lighter, the face usually clear, 
pale, buffy grey without noticeable black- 
ish markings (Iberian Peninsula) E, e. hUpanietM, p. 122. 

Size smaller, the skull in old males not ex- 
ceeding 59 mm. in condylobasal length. 

Colour of head and shoulders lighter than 

that of contiguous spiny area (Italy) E. e. italicua, p. 123. 

Colour of head and shoulders darker than 

that of contiguous spiny area (Sicily) E. e. eonaoleit p. 126. 


ERINACEUS EUROPiEUS Linnseus. 

(Synonymy under* subspecies.) 

Oeographical distribution , — Europe from the Mediterranean 
coast to Scotland and southern Scandiifiavia ; west to Ireland ; 
eastern limits of range not known. 

Diagnosis , — Size large (head and body about 225 to 275 ; hind 
foot 40 mm. t)r more ; condylobasal length of skull more than 
• • I 2 
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55 mm.); spines coarse and heavy, extending in ^n unbroken 
line across forehead and decidedly overtopping ears ; skull )^ith 
heavy, deep rostrum, the distance from posterior extremity of 
premaxillary to posterior extremity of maxillary less than rostral 
depth at middle ; auditory process of basisphenoid short, wide- 
funnel shaped, not forming a half-bulla ; third upper incisor with 
one root, this sometimes partly divided longitudinally ; elevated 
portion of posterior lower premolar with three cusps (fig. 25 a). 

External characters . — General form short, thick and clumsy, 
the legs short, the feet large, plantigrade. Legs, tatl, underparts 
and head, except crown, clothed with coarse fur, the finer more 
woolly hairs of which are about 15 mm. long, the longer, straight 
hairs about 40 mm. in length. The rest of the body is covered 
by a densely-set mass of sharply pointed bristles about 25 mm. in 
length and 1 mm. in diameter.* The skin on which these bristles 
are set is loosely attached to body, and provided with a special 
system of muscles by which the edges of the spiny ^rea can be 
drawn together ventrally over the animal’s retracted head and legs, 
fonsning a complete protection for the entire body. Feet robust 
with short digits and well developed claws, those on hind feet 
longest. Fore foot broad and rounded with very short, thick 
fingers, the third and fourth sub-equal and longest, second slightly 
^shorter, fifth extending to base of fourth, first well developed 
but not reaching base of second ; balls of all fivo large and pad- 
like ; palm entirely naked ; three large, semi-conflqent pads 
at bases of median digits, a small tubercle (about 2 mm. in 
diameter) at base of thumb, and two large pads at back of wrist, 
the outer the larger; skin between pods wrinkled; hind foot 
much like fore foot but longer ; second, third and fourth dig^is 
sub-equal and longest, but their claws noticeably graduated from 
second to fourth, fifth digit extending to base of fourth, first not 
reaching base of second ; sole naked, the tubercles as on palm 
but more crowded, the two posterior sub-equal. Tail short and 
thick, its length much less than that of hind foot. Ear simple, 
rounded, shorter than bristles on crown, the meatus without 
valves. Muzzle moderately produced, somewhat pointed, the 
;xnuzzle-pad well developed, naked., its surface marked with minute 
furrows, its lateral edges finely scalloped, its lower border continued 
as a pair of parallel ridges extending inward to palate. Eye 
well develop^ but rather small. Mamxnai: j>l-l, a 2-2, 
i 2-2 = 10. 

Colour » — Furred portions of body varying from dull brown to 
dirty whiti&h; the under fur usually a dusky hair-brown, the 
longer hairs lighter and more bufiPy. Bellv often irregularly 
blotehed and variegated with whitish and darker or lighter 
browiv. Feet usually darker than sides. Cheeks and ey^ring 
often diM'ker than rest of head. Spines bufi^ at base, then with 

* Bafely the bristles are replaced by coarse hair ifke that on undeiv 
: See Natural Science, xui, p. 15% pi. ii,. September, 1898, * 
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a" slaty area of yariaf>le width, followed by a narrow but sharply 
defi]|0d huffy annulation and an obscurely darker tip. The 
general effect is a coarse grizzle, the exact tone of which varies 
considerably in the different geographical races as well as in 
individuals of the same race. 

Skull , — General form of skull rather short, heavy and deep, ’ 
the zygomatic breadth about f ^pper length, the brain-case not 



rig. 22. 

Erinaceua europmis, Nat. size. 


oonsflicuously wider than sinterorbital re^on, the rostrum short 
and deep (distance from anteorbital foramen to front of pre- 
maxillary less than depth through anterior root of zygoma). 
Occiput and Ihterorl^tal regipn marked by noticeable ridges. 


118 


INSEGTITOBA 


Ventral profile straight, the dorsal profile essential|jr parallel to 
it from lambda nearly to front of interorbital region, then sloping 
forward at a slight angle (about 15°) ; occiput squarely or some- 
what obliquely truncate. General outline of occipital region a^ 
viewed from behind truncate-triangular, slightly more than half as 
high as wide, the base of the triangle formed by line joining tips 
of widely projecting mastoid processes, the apex by the narrowly 
rounded or bluntly pointed lambdal region. Paroccipital 
processes nearly as large as mastoid processes and resembling 
them in form, though more slender and directed m5re backward. 
Basisphenoid with deep median pit between bases of half-funnel 
form^ auditory processes, the pit continuous anteriorly with 
mesoptorvgoid fossa. Tympanic ring open postero-externally, its 
greatest o^adth (antero-internal) about 3 mm. Inner and outer 
pterygoid plates broadly triangular, approximately alike in size 
and form, each containing more of the pterygoid than palatine 
element. Hamular short, strongly curved. Mesopteif/goid space 
slightly longer than broad. ^Palate terminating posteriorly in a 
high transverse ridge and strongly projecting m^ian spine, the 
ridge nearly straight, its mediae! portion well developed. In 
•front of ridge the palatine bones are conspicuously and irregularly 
fenestrate. Lambdoid crest high. Sagittal crest low but 
evident, extending forward to back of interorbital region. Here 
it divides into two low, diverging ridges which pass forward 
toward lachrymal region. In some specimens they can be traced 
as far as the high, well defined ridge* which occupies edge of orbit 
for a distance of about 7 m'm. above lachrymal foramen. Ante- 
orbital foramen small, separated from lachrymal foramen by a 
space much greater than its own diameter, its anterior boiler 
over anterior root of large premolar. Upper .portion of maxillary 
rather short, its length behind posterior point of premaxillary 
less than depth of rostrum at middle. Posterior termination of 
premaxillary variable in form : nearly square, broadly or narrowly 
cuneate, rounded, or rounded with supplemental inner spicule. 
Mandible short and heavy, the greatest depth of ramus about one- 
third length of alveolar line. Coronoid process high, narrow, 

. sharply hooked backward at tip^ Angular process al^ut as wide 
as coronoid process, but not so long, its apex slightly bent 
inward. 

Teeth . — General aspect of teeth as compared with that in 
other European members of the order, short, heavy and blunt, 
distinctly omnivorous rather than strictly insectivorous in type. 
Anterior upper incisor about twice as high as the succeeding 
small teeth, its shaft subterete, flattened posteriorly, directed 
slightly forward and inward, the teeth separated at base by 
space about equal to height of shaft, ^at tip by about half this 
distance. The four succeeding teeth (two* incisors, canine and 
anterior premolar) are essentially alike in form, the crown 
slijgb^ longer than wide, its heig^it slightly greai^r than length, 
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the blunt point of coLical cusp somewhat in front of middle of 
crown. Of these four unicuspid teeth the first is smallest, the 
secofld and third sub-equal and larger, the fourth intermediate. 
Qn posterior side of crown of each unicuspid there is a faintly • 
developed ridge extending to apex of cusp, this ridge tending to 
rise posteriorly, especially in fourth unicuspid, to form a very 
rudimentary secondary cusplet. First and second incisors invari- 
ably single-rooted. Third incisorslngle-rooted, but root occasionally 
showing trace of longitudinal furrow on outer side. Canine 
usually singl^rooted, the root with or without longitudinal 
furrow ; but in a small series of specimens every stage may be 
observed from this condition to a completely two-rooted tooth, 
each root with a distinct alveolus. First premolar single-rooted, 
the root often showing traces of longitudinal division, £md perhaps 
rarely double. Anterior lower incisor essen- 
tially like the corresponding upper tooth 
but not SQ high. Its shaft is directed 
obliquely forward in line with symphysis, 
the teeth of opposite sides parallel, separated 
throughout by a narrow space. 

Three succeeding teeth unicuspid, 
the crowns similar in outline to 
those of upper unicuspids, but an- 
terior cusps obsolete and posterior 
cusplets relatively better developed. 

Second upper premolar scarcely 
broader than the unicuspids, but 
three-rooted and with a distinct 
protocone, metacone and postero- 
eitemal commissure. Large upper 
premolar with well developed pro- 
tocone, hypocone, metacone and pos- 
tero-external commissure, the cusps 
much as in the molars except that 
hypocone is relatively smaller and 
metacone and its commissure larger 

and more trenchant. Large lower premolar with a high anterior 
three-cusped portion similar to first triangle of lower molars, 
except t^t the metaconid is reduced to a slight thickening at 
inner base of commissure of protoconid ; second triangle repre- 
sented by a mere narrow ledge or thickened cingulum. First 
upper molar sub-quadrate in outline, the crown slightly wider 
posteriorly than anteriorly. Protocone with somewhat broader 
base than the other cusps and with low ill-defined anterior 
and posterior commissures. Paracone, metacone and hypocone 
sub-pqual, the metaeone slightly largei; than the others. All 
three are subterete wifh ^faintly indicated commissures, th^it 
extending outwjird *afid backwam from metacone to rudimen-' 
tary metastj{|^e the most distinct. Parastyle and mesostyle 
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ab»nt.* A small but evident metaconule” Second molar like 
first but smaller, its crown area about equal to that of large 
premolar, its greatest diameter anterior instead of postefior. 
Cusps essentially as in first molar, except that paracone is larger^ 
than metacone and hypocone, and metaconule is barely indicate. 
Third molar reduced to a protocone nearly as large as in the 
other teeth, and a rudimentary paracone, the two connected by 
a cutting ^ge sloping obliquelysoutward, forward and upward. 
The tooth is single-rooted. Lower molars with the usual cusps 
and commissures, the cusps more terete and compiissures less 
trenchant than in other European insectivores. Third mdlar 
consisting of the anterior triangle only, this somewhat smaller 
than in the other two teeth. 

Ekixaceus EUROPiEUS EUR0PA3US Linufeus. 

1768. [EHnaceus] europmivs Liunseus, Systema Naturee, i, lOth ed., p. 52 
(Sweden). 

1779. [Hystrix] erinaceus Blumenbach, Handbuch d. Naturgescb., p. 72 
(Germany). 

180a Erinaceus suillus Geoffroy, Gatal. Mammif. du Mus. Nat. d*Hist. 
Nat., p. 67 (Prance). •* 

1603. Erinaceus caninus Geoffrey, Gatal. Mammif. du Mus. Nat. d'Hist. 
Nat., p. 68 (France). 

1857. Erinaceus europasus Blasius, Saugetbiere Doutschlands, p. 153 (part). 

1858. E[rinaceu8} caniceps Hamilton Smith, Jard. Nat. Libr., 2nd ed., xv 
^ (Mammalia 1), p. 148 (near Brussels, Belgium). 

1897. [Erinaceus] echinus Schulze, Abh. u. Vortr. Gosammtb. Ntiturw. iv. 
No. 10, p. 19 (Substitute for europieus),. 

1900. Erinaceus europatus Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., v, p. 362, April, 1900. 

1900. Erinaceus europaeus occidentalis Barrett-Hamilton, Ann. and Mag. 
Nat. Hist., 7th ser., v, p. 362, April, 1900 (Haddingtonshire, 
Scotland). Typo in British Museum. 

1910. Erinaceus europesus and E. europasus occidentalis Trouessart, Faune 
Mamm. d’Europe, p. 38. 

T^e locality. — Upsala, Sweden. 

Oeographical distribution. — Western central Europe from 
Scotland, southern Norway, and central Sweden to the Pyrenees 
and Alps ; west to Ireland ; eastern limits of range not known. 

Diagnosis . — Size largest of the European hedgehogs (condylo- 
basal length of fully adult skulls usually 61 to 63 mm., seldom 
less than 60 mm.) ; colour dark, the sides and underparts seldom 
if ever a light huffy grey ; face with blackish area .extending 
from eye to muzzle. 

Measurements . — Adult male and female from Upsala, Sweden : 
liead and body, 265 and 263 ; tail, 34 and 37 ; hind foot, 44 
and 43. Adult male from Innerwick, Haddingtonshire, Scotland : 
head and body, 218; taH, 17 ; hind foot, 42. Adult male^nd 

* ' • K ** • 

* ffjhe bingulum usually forms a small projection r||sembling a rudi- 
inwta^ jgl^astyle. 



EB1NACEU8 


121 

iemale from Oundlej Northampton, England: head and body, 
249 and 25'i®; tail, 24 and 31 ; hind foot, 40 and 40. Adult 
mal^ and female from Maredsous, Namur, Belgium : head and 
l)ody, 270 and 251 ; tail, 39 and 33 ; hind foot, 44 and 44. 
Adult male from Bouconne, Gers, France : hofed and body, 220 ; 
tail, 20 ; hind foot, 41. Adult male and female from St. Gallon, 
Switzerland : head and body, 279 and 297 ; tail, 41 and 43 ; hind 
foot, 44 and 47. For cranial measurements see Table, p. 124. 

Specimens examined. — Seventy-three, from the following localities : — 
Scotland; bunphail, Elgin, 2; Gordonstown, Elgin, 2; Innerwiok, 
Haddingtonshire, 1 ; Glendoc, Inverness, 1 (Wilson) ; Lanarkshire, 1. 

England: Kelnsea, Spurn, Yorkshire,!; Leeds, Yorkshire,! (U.S.N.M.); 
Somersetshire, 4; Shrewsbury, Shropshire, 3; Oundle, Northampton, 2; 
Graftonbury, Herefordshire, 1 ; Saffron Walden, Essex, 2 ; Banstead, 
Surrey, !; Elstead, near Godaiming, Surrey, !; Ockley, Surrey, !; 
Wandsworth Common, Surrey, 1 ; Hampshire, ! (U.S.N.M.). 

Walks: Cardiff, 2. 

Iueland: Castle Hamilton, !; Nonagh, Tipperary, 2; Ennis, Co, 
Clare, 2 ; Glenmore, Co. Donegal, 1 (U.S.N.M.) ; Kilmanock, Wexford, \ 
Norway : Asker, near Christiania, !. 

Sweden; Upsala, 6 (U.S.N.M.); Upland, 1, 

Denmark : Copenhagen, 6 (And^sen). 

Holland : No exact locality, !. 

Belgium : Maredsous, Namur, 2. 

France : ForSt de Bouconne, Gers, ! ; Cranves-Sales, Haute- Savoie, 1. 
Germany : Brunswick, 1 (U.S.N.M.) ; Heidelberg, 1 (U.S.N.M.) ; Strass, 
near Burgheim, Bavaria, 3 ; Ingelheim, Bheinhessen, 1. * 

Switzerland : Geneva, 2 (Mottaz) ; St. Gallen, 7 (B.M. and U.S.N.M.) ; 
Uzwil, St. Gallen, 1 (U.S.N.M.) ; Heresau, St. Gallen, 1 (U.S.N.M.) ; Wolf- 
halden, Appenzell, ! (U.S.N.M.); Thurgau, 2. 

BemarJes . — The typical race of Erinneeus europseus is dis- 
tinguishable from the forms occurring in the Mediterranean 
re^on by its combination of large size with dark colour. It is 
more readily confused with the dark E. roumanicus, whose range 
adjoins it on the east, and from which it cannot be distinguish^ 
with certainty except by comparison of the skull and teeth. The 
cranial character supposed to distinguish British specimens from 
the Continental form appears to be too inconstant to warrant the 
recognition of an insular race.* 

<5, 9. Gordonstown, Elginshire, W. B. Ogilvie-Grant 11. 1. 3. 379- 
Scotland. (c & p). 380. 

6. Innerwick, Haddington- W. Eagle Clarke (c & 0. 3. 13. 1. 

shire. p). 

{Type of E. e, occidentalis B.-Ham.) 

9. Stockbriggs, Lanarkshire. E. B. Alston (c & p). 79. 9. 25. 76. 

d, 9. Oundle, Northampton, Hon. N. G. Boths- 11. 1. 3. 381- 

England. child (c & p). 382. 

6, Graftonbury, Hereford- W. E. de Winton (c 11. 1. 3. 383. . ' 

shire. & p). 

* ^or discussion of this character see Ldnnberg, Ann. and Mag. Nat. 
Hist., 7th ser., v, pp. 542-544, •June, 1900, and Barrett-Hamilton, l.c., 
pp. 245-246, Augujb, 190t). The question cannot yet be regarded as 
;.deoided, since nc^adequate series of skuHs has yet been brought together. 
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2 6. Saffron Walden, Essex. G. Barrett-Hamilton 11. 1. 2. 91-92. 
(WrighL) (p). « 

6. Banstead, Surrey. G. H. B. Grant (c & p) . 11. 1. 3. 38^. 

d. Godaiming, Surrey. W.T.Blanford (c&p). 11.1.3.384. 

d. Ockley, Surrey. Hon. Ella Scarlett 11. 1. 3. 385. 

(c & p). 

3 juv.al. Shrewsbury, Shropshire. H. E. Forrest (c & p). 0. 9. 23. 1-3. 

d, 9. Somerset. Dr. J. Anderson (p). 93. 7. 31. 1-2. 

d, 9 al. Somerset. ^ Dr. J. Anderson (p). 93. 7. 31. 3-4. 

9. Cardiff, Glamorganshire, K. Drane (c & p). 11. 1. 3. 387. 

Wales. 

d. Nenagh, Tipperary, Ire- G. Barrett-Hamilton 11. 1. 2. 95. 

land. (W, Smithwick.) (p). * • 

d al. d. Ennis, Clare. J. W. Scott (c & p), 93. 10. 30. 1-2. 

2 d. KUmanock, Wexford. G. Barrett-Hamilton 11. 1. 2. 93-94. 

(c & p). 

1. Asker, Christiania, Nor- Christiania Museum 93. 3. 1. 7. 

way. (m). 

d iuv. Upland, Sweden. (G. Lord Lilford (p). 11. 1. 1. 151. 

Koltkoff,) 

1 al. Holland. (Seba Coll.) Lidth de Jeude Coll. 67. 4. 12. 555. 

2 i. Maredsous, Namur, Bel- Kev. G. Fournier (c 1. n. 2. 1-2. 

gium. & p). 

For5t de Bouconne, Gers, O. Thomas (p). 6. 4. 1. 10. 

250 m. France. (if. ^ 

Robert.) 

9. Cranves - Sales, Haute- O. Thomas (p). 6. 4. 2. 1. 

Savoie. (A. Robert.) 

d, 9. Burgheim, Wvaria, Ger- Lord Lilford (p). 11. 1. 1. 92, 150. 

many. (Walter storjf.) 

6, Ingelheim, Bheinhessen. C. Hilgert (c). 8. 11. 2. 5. 

2 d, 9 juv. St. Gallen, 500 m. O. Thomas (p). 4. 4.'5. 27-29. 

Switzerland. (E. JS. 

Zollikofer.) 

d, 9. Thurgau, 400 m. (E. H, 0. Thomas (p). 4. 4. 5. 30-31. 

Zollikofer.) 


Erinaceu 8 EUROPiEUS HisPANicus Barrett-Hamilton. 

1900. Erinaceus curopaus hispanicus Barrett-Hamilton, Ann. and Mag. 

Nat. Hist., 7th ser., v, p. 363, April, 1900. Type in British Museum. 
1910. Erinaceus eurqpssus hispanicus Trouessart, Faune Mamm. d’Europe, 
p. 39. 

Type locality. — ^Seville, Spain. 

Oeographical distribution. — ^Dierian Peninsula. 

Diagnosis. — Size large, essentially as in E. europeeus ewropssus 
(condylobasal length of skull in old individuals about 60 mm.) ; 
general colour paler than in the typical race, the fur often a 
uniform light huffy grey, seldom with any evident darker area 
between eye and muzzle. 

* Colour, — ^There is much variation in colour, some individuals 
essentially agreeing with the palest examples of true europsem. 
In its extreme phase,, however, the colour is a whitish* buff, 
decidedly paler t^n the cream-buff «o^ Rid^ay, the muzzle and 
region oTOut eyes washed with ecru-drab ;«mt ^ged with drab ; 

sime whitish buff, about half of them wi^h scarcely any 
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ddrk shading^ the rest with a drab sub-terminal band, the general 
effe<^ of spiny area scarcely speckled, and nearly as pale as fur. 
In we type specimen the fur is a dull cream-buff, and the feet ^ 
are washed with broccoli-brown ; spines drab brown with light 
tips, essentially as in true europsevs. 

Meamrementa, — Type : hind foot (dry), 40. Adult male and 
female from Burgos, Spain : hcf^d and body, 270 and 250 ; tail, 
30 and 28 ; hind foot, 43 and 4i. Adult male and female from 
Pajdres, Leon : head and body, 252 and 249 ; tail, 22 and 21 ; 
hind foot, 44 and 42. For cranial measurements see Table, 
p. 125. 

Specimens examined, — Twenty, from the following localities in Spain : 
Arrechavaleta, Vitoria, 1 ; Pajdres, Leon, 7 ; Burgos, 5 ; Palacios de la 
Sierra, Burgos, 1; Bejar, Salamanca, 2; Seville, 4. 

Bemarhs, — The Spanish hedgehog is a moderately well 
differentiated form. Extreme specimens are easily distinguish- 
able from typical europeeua ; but in general the difference between 
the two races must be regarded as an average one. > 

» 

6. Arrechavaleta, Vitoria, O. Thomas (p). 8. 2. 9. 9. 

Spain. (jV. Chnzalez,) 

<5, 2 9, 9 juv. Pajdres, Leon. {N, Qon- 0. Thomas (p). '8. 2. 9. 2-6. 

ealez.) _ 

9, 9 juv. Burgos. G. S. Miller (c). 8. 8. 4. 17-19. 

2 6, Burgos. (N. Qonzalez ,) ' 0. Thomas (p). 8. 2. 9. 10-11. 

2 6 juv. Bejar, Salamanca. (N. 0. Thomas (p). 8. 2. 9. 7-8. 

Qmzalez,) 

<5, 2 9, 1. Seville. (Dr. A. Buiz.) Lord Lilford (p). 95. 3. 3. 1-4. 

(Type of subspecies 95. 3. 3. 2.) 

Erixaceus EUBOPiEUS iTALicus Barrett-Hamilton. 

1857. Erinaceus europaus Blasius, Saugethiere Leutschlands, p. 153 (part). 
1900. Ermaceua europstus italicus Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th ser., v, p. 364, April, 1900. Type in British Museum. . 
1910. EHnacetis mropaeus italicus Trouessart, Faune Mamm. d’Europe, 
p. 39. 

Type locality. — ^Siena, Italy. 

Geographical distribution. — Italian Switzerland, Italy and 
Sardinia; Corsica? 

Diagnosis. — Colour as in E. europseus europseus or slightly 
paler; size less than in the typical race, the largest skulls 
probably not exceeding 59 mm. 

Colour. — The colour is about as in the paler individuals of 
typical europseus^ though the speckling of the spiny area seems in 
general to be finer, and, the underparts usually lack all heavy 
dark clouding. , • 

Measurements. — AUult female from Curoggio, Ticino, Switzer- . 
land: head aftd body, 250; tail, 29 ; hind fopt, 4l. Two adult : 



CRANIAL MEASDREMENTS OP EBINACEll^S EUBOPJEES. 


i 

1 

i didi • d^ 

i B S B S B.& 

^ S ^ 2 ^ 2-S ■ 

^ ^ ^ ^ ^ ^ r 

s -Sia-SS ■ ■§£ 

S'33 S'ls is 

5 

1 = = — — * = = r = = . = . 

•(iroaAiw 
; OJ|!)U9) MOl 

-q'UJO^ aninqjpunK 

(M <0 <N <0 CO GO 0 0 01 GO OOOCNCOOq CO 

(lIoaAiB 
: 9JI9U9) A\OJ 

-inocyj iCjvUIxvK 

oaocp<^GcocO'^ppcp CO ^(^000 <N 

(£ cb ^ 09 GO 00 QQ 0 6> (b 09 ^000)0) Oi 

Cl 01 <N cq C <1 09 (M 09 00 CM (M 09 09 A 00 09 09 09 

•oiqipuBM 

O'^cjoooocjO'^'^o-^ cp aoooo 9 « t 

4? «cb»b<Mrf< 4 h 

•(IBIOmOcm* puTqo<i 

0 <M 0 GO GO GO 0 0 0 09 OfOOOO'^ 09 

^ 00 <30 ^ (b ^ c» 0 6 d (b (So ^ oobioob-^ t- 

THr-liHfHrH^THrHrHiHTH »— 1 iHiHiHiHiH i-H 

'oon^ns 

Xj«ii|xbuioj(I 911 
uin.(^80j JO qipnajfl 

0<pOCM'^GO<pM<p(0^ CO •^CM’^CO'^ 0 

<M »H 09 09 09 09 09 « 09 CM 09 « CM »H 09 CM 

iH r-l tH »H tH »H iH r-l tH rH tH t-i ,H iH tH iH fH 

'iio|)ofj) 8 iioa 

IB^iqjojSOJ 

09 GO 0 CO 09 CO 0 GO GO CO rK O GO CO O 09 CO 

»b Ttl 4»« »<9 >b »b 09 t*1 U9 4*1 4*< 4*< 4j( 4h 

tHtHTHtHiHiHiHiHiHi— I 1 H 1 — 4 THtHtHr-lTH 

‘qjpvajq pfOjSBjv 

0 CM 0 0 ^ 0 CO 0 09 'iji GO CM 0 09 GO 09 

<30 09 Ci 03 0 Q Q 03 C 3 0903 CO 03 O <» CO 03 03 

C909C9CMmmm09 0959CM 09 09 09 09 09 09 CM 

’q^iniajq 

0)jt3uio8vCz 

09 '<9( GO 09 09 CO '«i4 09 0 0 CO '«94 r}1 GO O O '<9< 00 

09 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09 

’qiSuoi 

IBfivqoi^pnoo 

-H • 

CO CO CO 09 0 CO 00 CO 0 GO CM CO 09 O '<4C 00 GO 00 

^ (So cSb 03 03 (b ^ 03 CO cSd bd 03 CM (b CO cb m 

10 10 kO U9 tf9 10 S5 10 10 ^ 30 30 30 CO 0 30 30 30 

Sex. 

c^*0*r300*0 *0 0*0 *0 0 *0 *0 *0 *0 

Number. 

93. 3. 1. 7 
85087 
85092 
85086 

85090 

85091 
Andersen 

0. 3. 13. 1* 
79. 9.25.76 
153409 

153410 

86923 
1.6. 2.1 
1.6. 2.2 
6.4. 1.10 
85619 

8. 11. 2.5 

1 

t 

tf 

t 

i 'l: ■ ■ 'J 

ll =S'^-: 

1* itf ' * -sl ’- 

1 ii •" a- 

^ ll • 1 .l ll.* I'l ^1 


125 


' E 

t ^ 

rt ^ ' 

n 'n 

moderately worn. 

slightly worn, 
moderatelv •wars. 

sli&rhtiv worn. 

) 

much worn, 
slightly worn, 
m^erately worn, 
slightly worn. 

»> 

much worn, 
moderately worn, 
slightly worn, 
much worn. 

>> 







1 ... 


- - - - - -D 


O d 04 09 

O 

HIO 00 

00 

o 

OHI00OO00C0C0HI04 


lb 

04 

’S53 

tH 

04 

M 

04 


O 00 00 04 

00 

CO HI O O 

CO 

00 

GOOOOOOOHICOOOO 

CO ^ S S 

04 

t- 00 
04 04 04 04 




^ O 00 O 00 

H< 

COO O 

HI 

CO 

COOOOOCOHICOCOHI 

lb M3 

T*i Tjl 

t- 

H< 

gg ' 21 

O 

HI 

04 

HI 

3 ” iS S ^ iS ” ” S 

O OO 00 

00 

> O HI HI O 

CO 

HI 

O HI CO 00 04 O 00 04 HI 

03 00 00 00 
tH tH tH iH 

S 

t-CO t-00 
tH iH tH tH 

CO 

iH 

S 

<33 00 ^ t- 03 00 QD O) 00 | 
THtHtHtHtHtHtHtHTH 

00 04 04 00 

HI 

O O CO O 

CO 

o 

O00OC4OOOO04HI 

CO 04 04 

rH tH tH iH 

04 

tH 

04 04 tH CO 
tH tH tH tH 

tH 

tH 

*]4 

tH 

04 04 04 04 C00403(j4Ci3<j4 
THtHTHtHtHtHtHtHtHiH 

CO 04 O 00 

00 

04 04 CO O 

o 

04 

00 00 O CO 00 O O 00 O 

■H* rH U3 HI 
iH tH tH tH 

21 

HI HI HI iO 
tH tH tH tH 

21 

21 

HI lb HI 4h tb tb « lb 1 

THTHtHtHtHtHTHTHtH 

00 00 O HI 

HI 

00 00 00 04 

00 


OHIHICOOOOCOHIOHI 


tH 

CO 

t- Cp ^ 03 
C4 ^ 04 04 


1 

«00 23QQtH03030003aO 

04 04 04 04 C00404040404 

O 00 HI 00 

o- 

04 O HI O 

HI 

O 

O^OOO(20OO^« 


3 

cS S S W 

04 

CO 


CQCQCQCQCQCQCOOOCOCO 

r* 

CO O 04 00 

o 

« O O ^ 

o 

1 

OOW'^OOO'^’^’^ 

SSSS 3 

CD CO U3 !>• 
m 5 to M3 lO 


1 

333333333^ 

O *0 *0 O 

•o 

O* «« O 

o 


•0*00*0*-00«'*00i-c^0*- 

= ■ 

4.4.5.29 

115197 

84740 

115198 

/ zw»?opi \ 
1 OTZ. / 

115199 

98. 10. 2. 6 

98. 10. 2. 7 
1.1.2.7 

0. 12. 3. 6 

•*“ 

tH 

CO 

8. 2. 9.2 
153415 

8. 2. 9. 3 

8. 2.9.4 
153414 

8. 2. 9. 5 

8. 8. 4.18 

8. 8. 4. 19 
,95. 3. 3. 2t 

95. 3. 3.4 

'T'^ 1 



Type of Erinaceiis europmu oeeidentalU Barrett-Hamilton. 


126 


INSBOTIVOBA 


males from Siena, Italy : head and body, 210 and ^0 ; * tail, 30 
and 28 ; * hind foot, 40 and 42.* Two adult females fron^ the 
same locality : head and body, 200 and 208 3 tail, — and 32 ; 
hind foot, 43 and 38. For cranial measurements see Tabltf, 
p. 125. 

Specimens examined. — Seventeen, from the following localities : — 

SwiTzuBLAKD : Bigorio, Ticino, (U.S.N.M.); Guroggio, Ticino, 1 
(U.S.N.M.) ; Gentilino, Ticino, 1 (U.S.N.M.l. 

Italy : Empoli, Florence, 1 ; Siena, 4 ; Ostia, Borne, 1 ; Borne, 4. 

Sardinia : Sn Gramu, 1 ; Bare, 1 ; Marusei, 1 ; Trecor^a, 1. * 


Bemarks , — Though not so pale as the Spanish race the Italian 
hedgehog seems worthy of recognition as a form distinct from 
true europeeua. Its status is at present unsatisfactory, owing to 
the lack of sufficient material ; but specimens from south of the 
Alps seem never to attain the large size of Central European 
adults. The Sardinian specimens that I have seen are in general 
paler than those from the mainland ; but here again the material 
is insufficient. A hedgehog is known to occur in Corsica, but 
specimens have yet been compared with the Italian race. 


9. Empoli, Florence, Italy. 
2 d, 2 9. Siena. {S. Brogi.) 


1 . 

3(5. 

6 . 

6 . 

9. 


Ostia, Borne. 
Borne. (G. Coli.) 


Su Gramu, Sardinia. 

Wolterstorff.) 

Bare. {W. WoJ^storff.) 
Marusei. {W. 


{W. 


9 juv. Ttecov^a,. (W.WoltersUnp 


A. H. Savage Landor 97. 8. 7. 1. 

(0 & p). 

Dr. E. Hamilton (p). 98. 10. 2. 6-8. 

{Type of subspecies 98. 10. 2. 5.) 
Dr.L. Sambon(c&p). 1. 1. 2. 7. 

G. Barrett-Hamilton 11. 1. 2. 8-4. 96. 
(P). 

O. Thomas (p). 0. 12. 8. 5. 


O. Thomas fpV 
O. Thomas (P). 
O. Thomas (p), 


0 . 12 . 8 . 8 . 
0 . 12 . 3 . 6 . 
0. 12. 3. 4. 


Ekinaceus europ.£US CONSOLEI Barrett>Hamilton. 

1900. Erinaceus eurqpaus consolei Barrett-Hamilton, Ann. and Mag. Nat. 
^ Hist., 7th ser., v, p. 366, April, 1900. Type in British Museum. 
1910. Erinaceus europseus consolei Trouessart, Faune Mamm. d*Europe, 
p. 40. 

Type locality. — Palermo, Sicily. 

Oeographical diatrihution. — Sicily. 

Diagnoaia . — Size apparently as in E. europaeua italicua (only 
known specimen imperfect) ; colour differing from that of 
italicua in the uniform dusky brown head and shoulders ; quills 
unusually robust, their dark and light markings strikingly con- 
trasted. 

^ Colour . — Whole head and sides of neck and shoulders a 
^uniform dark brown tietween hair-bibwn and sepia, sprinkled 
with bttffy grey hairs. The dark brown< (Continues back along 

♦ Typp. 
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edge of spin3? area to tail, but throughout this region it is overlaid 
by file uniform* light cream-buff of underparts. Spines very dark 
^rab with light cream-buff tips, the light area shorter on spines 
of middle of back than on those of sides, thus producing a slight 
though evident darker median dorsal area. Feet so injured that 
colour cannot be determined. 

Skull and teeth, — The imperr;3ct skull shows no peculiarities. 
Teeth as in specimens from the mainland. 

Meamremfnte , — Type (sex not known) : head and body, 252 ; 
tail;' 50 ; hind foot, 40. For cranial measurements see Table, 
p. 125. 

Specimen examined, — The type. 

Bemarks . — If not an abnormal specimen of E, europmua italicus 
the type of consolei represents a very distinct local race. 

1. Palermo, Sicily. J. I. S. Whitaker (p). 98. 10. 6. 1. 

(Type of subspecies.) 

*1 

ERINACEUS ROUMANICUS Barrett-Hamilton. 

1900. Erinaceus europaua roumanicus Barrett-Hamilton, Ann. and Mag. 

Nat. Hist., 7th ser., v, p. 365, April, 1900. (Gageni, Boumania.) 

Type in British Museum. ^ 

1901. Erinaceus danubicus Matschie, Sitz.-Ber. Gosollsch. Naturforsch. 

Freunde, Berlin, p. 229, December, 1901. (Prundu, Boumania.) 
1910. Erinaxcus europseus roumanicus and E, europaus danubicus Troues- 

sart, Fauno Mamm. d’Europe, pp. 40-41. 

• Type locality, — Gageni, Prahova, Roumaiiia. 

Geographical distribution, — ^From eastern Germany (Konigs- 
berg) and northern Bohemia south through Hungary, into 
Greece. 

Diagnosis, — In general like Erinaceus europseus, but colour of 
furred parts usually much darker, and chest often with a large, 
conspicuously contrasted whitish area ; skull with upper length of 
maxillary greater than depth of rostrum at middle; teeth 
essentially as in E, europseus^ but first upper premolar with 
postero-basal cusp usually more distinct. 

Colour , — Furred area dark hair-brown interspersed with buffy 
and whitish hairs, the former most numerous on sides, the latter 
forming a clear whitish pectoral area which sometimes spreads 
over entire underparts. Feet and tail sepia. Face usually with 
a seal-brown suffusion. Claws blacki^ hom-colour. Quills 
with colours usually less contrasted than in E, europesus^ the 
general effect of the spiny area darker and less speckled. 

S^ull and teeth,— Thc^ skull differs from that of E, europseus 
in the relatively longer, less deepened rostrum, a peculiarity ^ 
which se^s chiefiy to involve the maxillary bone. Upper lengtm 
; of iraxillary^^ than depth of rostrum at middle. Posterior^ 
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transverse palatal ridge usually lower and Iqps developed, 
particularly at middle, where there is often a slight angle. 
Bidge at margin of orbit in lachrymal region not so long as in 
E. europsem, and less distinctly marked off from general contoilr 



Fia. 24. 

Erinaceua roumaniem. Nat. size. 


of skull, its degree of development somewhat as in E. algirus. 
Teeth not certainly distinguishable from those of Erinaceua 
europ€BU8j though anterior upper premolar is usually larger 
•relatively to canine, and its posterior cusplet tends to be better 
developed. 

Meaawrements . — External measurements of ^adult male and 
female from vicinity of Konigsberg, Germany : head and body, 
285 and 280; tail, 21 and 22; hind foot, 42 and 41. Type 
(adult female) : he^ and body, 206 ; tail, 24 ; hind foot, 40 '6. 
Adult female from Corfu, Greece ; head and body, 263 ; tail, 
, 37 ; hind foot, 43 ; ear, 29. Adult male from Cephalonia, 
.Greece: head and body, 260; tail, 35^; hind foot, 42; ear, 31. 
For cranial measurements see Table, j). 132.^ 

Svec^nena examined, — Eleven, from the follovdiig l&alities - 

GfiiaiAinr: Neajrm^ . _ 
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Austbia-HunoAry : Haida, Arva, Bohemia, 1; Vaso&r, Eisenbiirff, 
Hungary, 1 (l^S.N.M.), 

Koumania : Gageni, Prahova, 2. 

Greece : Corfu, 2 ; Gephalonia, 1 ; Tatoi, near Athens, 1. 


JReniarhs. — Though at first sight very similar to Erinaceus 
eur<^mi8y this species is easily recognizable by its cranial characters. 
In most specimens there is a strong contrast between the dark 
posterior portion of underpart* and whitish chest, throat and 
shoulders, a pattern which appears to bo rarely if ever well 
developed indbhe related species. 


?. Haida, Bohemia. 

9. Gageni, Prahova, Koumania. 

(W, Dodson.) 

6. Potamos, Corfu, Greece. 

(C. Mottaz.) 

9. Argostoli, Cephalonia. 

(C. Mottaz.) 

<5. Tatoi, Athens. 


Lord Lilford (r). 97. 8. 14. 1. 

Lord Lilford (p). 4. 4. 6. 15-16. 

(Type of .species 4. 4. 6. 16.) 

J. I. S. Whitaker {v). 8. 10. 1. 6. 

J. I. S. Whitaker (p). 8. 10. 1. 7. 

C. Mottaz (c). 8. 11. 8. 8. 


ERINACEUS NESIOTES Bate. 

1906. Erinaceus euroji/eus *Bate, Proc. Zool. Soc. London, 1905, ii, 

p. 816, April 5, 1906. Type in British Museum. 

1910. Erinaceus europmus nesioies Trouessart, Paune Mamm. d’Europe, 
p. 40. 

Type locality. — Near Gonia, western Crete. 

Geographical distribution. — Island of Crete. 

Diagnosis. — Similar to Erinaceus roumanicus but smaller (hind 
foot, 35 to 38 ; condylobasal length of skull in adult male, about 
55 mm.); spines not so coarse as in the related species; first 
upper premolar distinctly larger than canine and of essentially 
the same height. 

Colour. — The colour is like that of E. roumanicus. Under- 
parts, sides and face dull whitish grey with faint dark clouding 
between eye and muzzle, and in one of the three skins with a 
dark wash on posterior half of underparts. 

Skull. — As in E. roumanicus^ but not attaining as large size. 

Measurements. — Adult male^ and female from the type 
locality: head and body, 208 and 204; tail, 29 and 19; hind 
foot, 40 and 38 (dry, 38 and 35). For cranial measurements see 
Table, p. 132. 

Specimens examined. — Three, all from Crete. 

Bemarhs. — The Cretan hedgehog is nearly related to Erinaceus 
roumanicus^ though well differentiated by its smaller size and by 
the relatively large fourth unicuspid tooth. 

9. • Gonia, Crete. Miss D. Bate (c). 5. 12. 2. 11-12. 

(5. 12. 2. 11 Type of species.) 

9. Mesoghia. *MiBB D. Bate (c). 5. 12. 2. 18. 


* Type. 
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ERINACEUS ALQIRUS Duvernoy and Lerebo^llet. 

1 (Synonymy under subspecies.) 

• Geographical distribution, — Northern Africa ; also in southerii 
Spain, southern France, and the Balearic Islands. 

Diagnosis, — Smaller than Erinaceus europseus (hind foot* less 
than 40 mm.) ; spines not so <^arse ; middle of forehead with 
bare area 'among the spines ; skull with sagittal crest extending 
forward to middle of frontal ; a wide flattened area on each side 
of bony palate behind transverse ridge ; third upp^ incisor ;vith 
two perfectly distinct roots ; elevated portion of posterior lower 
premolar with only two cusps (fig. 25 h). 

External characters, — Externally Erinaceus ahjirus is dis- 
tinguishable from E, europseus by its smaller size, shorter, more 
slender and apparently more densely-set bristles, and by the bare 
area at middle of forehead. This bare area is about 7 mm. wide 
and extends back about 10 to 15 mm. from front lijie of spines. 
In dried skins it is sometimes partly hidden by shrinking. Fur 
^re dense and less coarse than in the larger animal. Claws on 
front feet Seldom attaining a length of 8 mm. 

Colour, — The colour resembles in general that of the palei 
races of E, eurojLseus, 

■ # Shull, — The form of the skull is essentially as in E, (uropsem 

except that rostrum is less elevated posteriorly, so that the dorsal 
profile tends to become slightly concave. Sagittdl .crest whet: 
fully developed extending forward to middle of frontal, while ir 
E, europseus it is usually confined to parietal s, rarely encroaching 
on posterior edge of frontal, liidge at margin of orbit very short 
scarcely more than a process above lachrymal foramen. 
palate extending behind transverse ridge as a well-defined flat are£ 
divided along median suture by a longitudinal ridge representing 
the median spine of E, europseus, Basisphenoid pit narrower 
relatively deeper, and with more overhanging edges than ir 
E, europseus. 

Teeth, — In general the teeth show no departure from thos( 
of E, europseus,. The posterior lower pre 
molar, however, lacks all trace of the meta 
con id, so that the resemblance of the elevatec 
portion of the tooth to the first triangle loi 
and wijj is completely destroyed. In th( 
upper jaw the third incisor, canine, anc 
a h first preinolar are two-rooted, apparentl} 

Fig. 26. without exception. 

;;Law lower preinolar of Measurements, — Head and body aboui 

X 3^. ^ 250 ; tail, 25 to 40 ; hind foot, 32 U 

3>; condylobasal length of skull, 54 to mm 
MemUrks . — Thisspecies is readily distinguishable from 
e^i^^t^by the bare spot among spines oi foreliead, the perfectly 
large lower premolar, jind the two-roofeid third uppei 
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incisor. Although occurring wild in southern Spain, on the 
Balearic Islands, and in south-eastern France, it seems nolf 
improbable that the animal owes its presence in. Europe to the 
gagency of man. 

Erinac^kus ALG1KU8 ALoiRUS Duvemoy and Lereboullet. 

1840. EHnticeus alghnis Duverno^ and Lereboullet, M4m. Soc. Mus. 

d*Hist. Nat. Strasbourg, iii, fasc. 2, p. 4. 

1898. Kriiwcetis algirus de Winton, Proc. Zool. Soc. London, 1897, p. 966. 

Tifjje locality, — Oran, Algeria. 

Oeographical distribution, — Northern Africa ; also in southern 
Spain and south-eastern France. 

Diagnosis, — Condylobasal length of skull in individuals with 
distinctly worn teeth 57 to 59 mm. ; underparts dusky through- 
out or with at least an evident dark wash in interramial and 
intercrural^ regions. 

Colour, — burred area huffy white to base of hairs, except on 
muzzle, cheeks, interramial region, a narrow band along si(|^ 
bonlering quills and spreading posteriorly to cover tail, hind 
legs and intercrural region, all of which are a dark brown, very 
nearly the bister of llidgway. Feet a lighter shade of the same 
brown. Occasionally the brown suffusion extends over most^jj 
ventral surface. Quills dull liorn-colour, each with a whitistf 
sub-terminal area about 7 mm. in length, the extreme tip usually 
dark. Throughout the spiny area the whitish strongly pre- 
dominates, especially when animal is viewed from in front. 
Claws light yellowish horn-colour. 

Measurements, — Adult male from Schaf-el-Kab, Morocco 
(fiaeth much worn) : head and body, 206 ; tail, 2(» ; hind foot, 32. 
For cranial measurements see Table, p. 132. 

Specime'ns examined, — Numerous specimens from Northern Africa; also 
an adult from ** Andalucia,” Spain; a young, less than half grown, from 
Elche, Alicante, Spain ; and a still younger specimen from ^ecques, Var, 
France. 

Bemarks, — Owing to the unsatisfactory nature of the Spanish 
and French material the status of the Continental European 
hedgehogs of the Erinaceus algirus group is at present doubtful. 
Should they prove to be identical with the North African form 
it would seem probable that they have been introduced within 
historic times. The specimen from Elche, though undoubtedly a 
wild-bred animal, is too young to be positively determined as to 
geographical race. The same is even more true of that from Yar. 
The adult from “ Andalucia ” lacks detailed history'. Externally 
it resembles the Airican form as compared with E. algirus vagans^ 
but Che skull is small,* essentially as in Che Balearic race. 

Condylobasal lengt^, 63*%; zygomatic breadth, 32*0; least 
orbital breadth, 14»8 ; mandible, 41*2 ; upper tooth-row, 27*0 ; lower tdothir " 
i»w, 22*.0*' .■■■ 
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1. '' Andaluoia, Spain. . Lord Lilford (p). . 94. 6. 11. 5. 

6 my. Elohe, ^ioante. G. S. Miller (cl. 8. 8. 4. 16. 

juv. al. Lecques, Var, Prance. Dr. P. Siepi (p). 98. 8. 26. 1. 


Erinaceus ALfliRUs VAGANS Thonias. 

1901. Krinacem algirus vagans Thomas, Proc. Zool. Soc. London, p. 38. 
Type in British Museum. ^ 

1910. Krinacms algirm vagana Trouessart, Fauno Mamm. d’Europe, p. 39. 

J^ype San Cristobal, Minorca, Baloaric Islands. 

Oeographical didrihuHon . — Baloaric Islands. 

Diagnosis. — Condylobasal length of skull in individuals with 
worn teeth about 54 mm. ; furred area of body whitish through- 
out, with no evident dark wash on face, in interramial or 
intercrural regions, or on feet. 

Measurements. — Type (adult male) : head and body, 250 ; 
tail, 40 ; hind foot, 37. Adult male from Inca, Majorca : head 
and bo(iy, 218; tail, 31 ; hind fm)t, 35. For cranial measure- 
ments see Table, p. 132. 

Specimens examined . — One from Majorca and five from Minorca, 
Balearic Islands. 

Remarks. -The Balearic form of Erinaceus algirm is d®-, 
tinguishablo from the African race by its paler colour and smaller 
size. Its relationship to the animal occurring on the mainland 
of southern Spain is not at present clear. 

6. Inca, Majorca ; 300 m. O. Thomas d: K. I. Pocock 0. 7. 1. 6. 
Bfidearic Islands. (c & f). 

4rf, 9. San Cristobal, Minorca. 0. Thomas k K. I. Pocock 0. 7. 1. 35 -39. 

(c & p). 

(0. 7. 1. 30. Type of subspecies.) 
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Drdkr CHIJtOPTERA. 

1779. Chiroptem Blumeribacli, Handbuch dor Naturgoschichtc, p. 74. 

' Oeographical diairihution,- - Vr&cticMy cosmopolitan ; <5nly 
absent from the treeless arctic and antarctic regions, and from 
the inQst remote islands of the Pacific and South Atlantic 
riceans. 

Gharactera. — Tornistial placental mammals with tluj anterior 
limbs modified for true flight, the fingers greatly elongated (third 
usually at least as long as head and body) and joined together 
by a membrane which extends to sicles of body^ and legs ; 
shoulder girdle much more developed than pelvis, the sternum 
ufcially keeled ; knee directed backward. 

JRemarka. — The order Chiroptera^ containing the only living 
vertebrates, except birds, capable of true flight, is the most 
^arply circumscribed of the ifiain groups of mammals. Not 
•only are its living members invariably distinct from all other 
recent forms, but the fossils also are, so far as known, equally 
well differentiated. Therefore no intermediate stage has yet 
been found connecting the bats with any other order. That 
they are, however, not distantly related to the Imectivora^ is 
shown by numerous peculiarities of structure, among others the 
relatively simple character of the brain. Two sub-orders a^e 
recogniz(xi among the recent members of the order, the 
Megachiroptera, not represented in Kuroj)e, with less highly 
modified skeleton of fore limb, and more modified teeth, and the 
Microchiroptera with more highly developed wing and in most 
instances more primitive teeth. 

Sun Order MICROCHIROPTERA, 

1821, Imectivora Gray, London Medical Hepository, xv, p. 299, April 1, 
1821. 

1S72, Animalivora Gill, Arrangement of the Families of Mammals, p. IG, 
November, 1872. 

1875. Microchiroptera Dobson, Ann. and Mag. Nat. Hist., 4th ser., xvi, 
p. 346, November, 1872. 

1878. Microchiroptera Dobson, Gatal. Ghiropt. Brit. Mus., p. 2. 

1907. AficrocAiropfera Miller, Families and Genera of Bats, p. 78, June 29, 
1907. 

Ge^raphical distribution . — The ikLme ,a& that o% the orders' 
; In Eui^pe north to the limits of tree growth/ west to Ireland 
and ^ Azores. '' 
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Characteffs . — Anterior limb very highly modified, the second 
fingpr scarcely if at all independent 'of third, its ungual phalanx 
never present, the humerus with trochiter and trochin large, the 
former usually articulating with scapula ; mandible with angular 
process well developed, long and narrow ; toctli usually not 
modified for frugivorism (never in European sj)ecies), the cheek- 
teeth of upper and lower jaw, very ditlerent from each other 
(except when excessively reduced, as in the South American 
Demnoilontulm) \ margin of ear not forming a ring ; tragus usually 
present. Mammaj in all European genera, p 1-1 = 2. 

Bemarks, — The sub-order Microchiroptera is essentially cos- 
mopolitan in distribution. Though more highly modified than 
the Megacliiroptera in wing .structures the members of this group 
for the most part retain the primitive tuberculo-sectorial type of 
molar tooth, though certain South American frugivorous forms 
show the stages through which the Megachiropterine molars 
have probfbly passed. At present 17 families and nearly 150 
genera are recognized ; the species are too imperfectly known to 
permit any approximate estimate of their number. Thrge 
families and ten genera are foMiid in Europe. 

KEY TO THE EUROPEAN FAMILIES AND SUB-FAMILIES 
OF MICROCHIBOPTERA. , 

Tragus absent ; muzzle with loaf-liko outgrowths ; 

preinaxillarios represented by palatal branch 1 

only, not fused with surrounding parts (often 

lost in prepared specimens) IthinohphidiCf p. 136. 

Tragus present; muzzle without leaf-like oiit- 
• growths; promaxillarios represented princi- 
pally (entirely in European geiiera) ])y nasal 
branch, very early and completely fused with 
surrounding parts. 

Fibula robust, its diameter about half that of 
tibia ; tail projecting conspicuously beyond 
hinder edge of narrow interfemoral mem- 
brane Molossidxi"]). ‘276. ' 

Fibula very slender, its diameter much loss than 
half that of tibia ; tail scarcely or not pro- 
jecting beyond hinder edge of broad inter- 
femoral membrane.. Vespertilionidxy p. 165. 

Fresternum with median lobe much smaller 
than body of bone ; coracoid curved out- 
ward ; second phalanx of third finger not 

specially elongated VespertUwninm, p. 165. 

Presternum with median lobe larger than 
body of bone ; coracoid straight, directed 
inward; second phalanx of third finger 
nearly three times as long as first MinU/pterinu, p. 268. 
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KEY TO THE GENERA OP EUROPEAN IIaTS. 

(A wholly artificml key based primarily on external characters.) ^ 

Muzzle with leaf-like outgrowths Rhmolophu3y p. 137.* 

Muzzle without leaf-like outgrowths. 

Tail projecting conspicuously beyond membrane... NyctinoniuSy p. 276. 
Tail not projecting conspicuously beyond membrane. 

Ears joined. « 

Ear longer than head Plccotus, p. 256. 

Ear shorter than head Barhastella^ p. 263. 

Ears separate. , 

Second phalanx of tljird finger nearly three ' 

times as long as first Minioptciifs, p. 268. 

Second phalanx of third finger less than twice 
as long as first. 

Fifth finger about as long as metacarpal of 

fourth or third Nyctalus^ p. 242. 

Fifth finger much longer than metacarpal of 
fourth or third. 

Ear wider than high, its lower margin ^ 

forming a small pocket near angle of 

mouth Vesper t i I to , p . 238 . 

Ear higher than wide, its lower margin 
not forming pocket la^ar angle of 
mouth. 

Upper cheek-teeth 6 6 MyotiSf p. 166. 

Upper cheek-tooth less than 6™6. 

XJppor cheek-teeth 5 -5 Pipistrellus^ p. 202. 

Upper cheek-teeth 4 -4 EpfesictiSy p. 224. 

Family RHINOLOPHIDiE. 

1827. Rhinolophinu Lesson, Man. de Mammalogie, p. 81 (part). 

1857. Phyllostomata Blasius, Saugethiere Deutschlands, p. 26. 

1866. RhinolophidaB Gray, Proc. Zool.<Soc. London, p. 81 (part). 

1878. Bhinolophidse Dobson, Gatal. Chiropt. Brit. Mus., p. 100 (part). 

1907. Rhinolophidas Miller, Families and Genera of Bats, p. 106, June 29, 
1907. 

Oeographical distribution, — Tropical and temperate portions of 
the ‘Old World from Ireland east to the Philippine Islands, 
Solomon Islands and north-eastern Australia. In Europe north 
to northern England and the Baltic coast of Germany. 

Characters, — Ear without tragus; muzzle with conspicuous 
leaf-like cutaneous outgrowths (fig. 26 ) consisting of a horizontal 
anterior horseshoe, a perpendicular median sella, and a posterior 
erect lancet; skull with premaxillaries represented by palatal 
branches only, the two bones partly cartilaginous and not fused 
with surrounding parts (often lost in prepared specimens) ; 
shoulder girdle highly abnormal, the seventh cervical and first 
dorsal vertebras, first and second ribs, and presternum fused iiito a 
continuous ring ; secondary articulatioik of humerus with sc^ula 
small but distinct; fibula thread-like; foot .normal, the hallux 
with two phalan^, the other toes with thim. a 

.Bei^ri;s.r-ThQ Bhinolophidse aip the mpst widely distributed 
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of tihe Old TiTorld leaf-nosed bats, and the only family known 
to qpcur in Europe. Notwithstanding its extensive distribution 
and its large number ^ of species the group is represented by a 
Angle genus. 


Oenus RHINOLOPHUS LacepMe. 

1799. lihinolophiis Laccpedc, Tabl. div. sousdiv. ordros et geuros des 
Mammifdres, p. 15 (ferrum-equinnm). 

1886. Tihinocrefis Gervais, Diet. Pittorosque d*Hiat. Nat. iv, pt. 2, p. 617 
• (attributed to Qeoffroy and Cuvier, Mag. Kncyclop^dique, 1795, 
but the name does not occur in the paper alluded to). 

1847. Aquias Gray, Proc. Zool. Soc. London, p. 15 (luctus and trifoliatns), 
1857. Rhinolophus Blasius, Saugethiere Deutschlands, p. 26. 

1866. Phyllotis Gray, Proc. Zool. Soc. London, p. 81 (philippemtis) not 
Phyllotis Waterhouse, 1837. 

1866. Ccelophyllus Gray, Proc. Zool. Soc. London, p. 427 {cmlopJtyllus). 
1878. Bhinolgphus Dobson, Catal. Chiropt. Brit. !^ru.s., p. 100. 

1901. EuryaUis Matschie, Sit/.-Bcr. GescUsch. naturforsch. Freundo, 
, Berlin, p. 225 (vnehdyi), 

1904. Eimjalus Matschie and Andersen, Sitz.-Ber. Gesellsch. iiaturforscA. 

Freunde, Berlin, p. 71 (mfyalo group). 

1907. Hhinolophus Ikliller, Families and Genera of Bats, p. 108, Juno 29, 
1907. 

Type speciett.- VesperiiUo ferrmi-equinum Schreber. 
Qeographical dtHtrihaiion, — Same as that of family (p. 136). 
Characters. — Dental formula : i , c , pm , m =32. 
Upper incisor very small, but usually well formed and with 
distinct rounded crown with slight cusp on inner side. Lower 
incisors trifid, the outer larger than inner, the four teeth 
forming a continuous row between canines. Upper canine 
heavy, but without scjcondary cusps or conspicuous cingulum. 
Lower canine rather weak. Anterior upper premolar (jf>m'*) and 
middle lower premolar (pm^) small, functionless, usually crowded 
quite out of tooth-row. Other teeth showing no special peculiari- 
ties; and m- without hypocone, m® with five cusps and 

three commissures (in many species a rudimentary fourth com- 
missure), the crown area much more than half that of or 
Skull with large brain-case and much shortened, globularly 
inflated rostrum, beyond which the maxillaries, bearing the large 
canines, conspicuously project ; palate so deeply emarginated 
both anteriorly and posteriorly that its median length is less 
than least distance between tooth-rows. Tail well developed, 
extending to edge of wide interfemoral membrane. Calcar 
slender. Ears large, separate, without tragus. Muzzle with 
consmeuous leaf-like. cutaneous outgrowths, consisting of a hori- 
zons anterior horseshoe^ a perpendicular median sella and an 
erect posterior lancet ^fig. 26). 

Bemarks . — Among European bats the members of the genus 
■ BhinolaphuB Ae at once recognizable by the presence of the nose- 
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leaf and absence of tragus. The skull differs frc|n that of all 
other members of the fauna in the short, globularly in^atetl 
rostrum and long, projecting maxillaries, between which lie th,© 




hori7A>ntal free premaxillaries (often lost in prepared specimens). 
About 100 forms have been described,* eight of which occur in 
Europe. 


KEY TO THE EUROPEAN FOBMS OP RHINOLOPHUS. 

Noseleaf witli coniioctiiig process broadly 
rounded above ; skull with nasal swellings 
long, rising gradually above line of fore- 
head. 

Forearm over 50 mm. ; condylobasal length 
of skull over 20 mm. ; sella pandurate ; 
large u^er promolar in contact with 

canine (Greater Horseshoe) R. ferruni-equimim, p. 139. 

Wing relatively long ; forearm 54-58 mm., 
longest finger 84 to 92 mm. (Southern 

and central Continental Europe) li. /. ferrum-equinumt p. 142. 

’Wing relatively shorter; forearm 52 to 

56 mm., longest^nger 83 to 88 mgi. * 

^ (England) ^ i?. /. p. 147. 


*1^ -^ :,indet8en, Ann. and Mag. Nat.^Hist.» 7th eer., xiA, pp. 648-662. 
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Forea^rm undfT 43 mm. ; condylobasal length 
of skull under 16 mm. ; sella cuneato ; 

* large upper premolar not in contact 

with canine (Lesser Horseshoe) R. hijyposideros^ p. 147. 

Greatest length of skull 14*5 to 15*5 mm. 

(Mediterranean region) A*, h, minimm, p. 151. 

Greatest length of skull more than 
15*5 mm. 

Forearm 3G’3 to 39 mm. (Eng^bnd and 

Ireland) n.h. minutua, p. 154. 

Forearm39 to 41 *7 mm. (Central Europe) n. h. hippotnderosy p. 149. 
Noseleaf with • connecting process acutely 
pointed above ; skull with nasal swellings 
short, rising abruptly above level of fore- 
head. 

First phalanx of fourth finger more than 
half as long as second; sella bluntly 
cuneatc; no marked contrast between 
crown areas of anterior and posterior 
lower premolars (Eastern Mediterranean 
regionji 7?. hlasii, p. 162. 

First phalanx of fourth finger less than half 
as long as second; sella parallel-sided, 
broadly rounded aliove ; a marked con- 
trast between crown areas 9t anterior 
and posterior lower promolars. 

Size smaller, forearm 44*6 to 49 mm., 
upper tooth-row 6*2 to 6*6 mm.; 
gradation between phalanges of fourth 
finger abrupt (ratio of first to second 
about 38) ; point of lancet gradually 

narrowed, never linear Jl, eiiryalc, p. 155. 

Size larger, forearm 48*6 to 51*4, upper 
tooth-row about 7 mm. ; gradation 
between phalanges of fourth finger 
less abrupt (ratio of first to second 
about 44) ; point of lancet linear R. mclicly% p. 159. 

RHINOLOPHUS FERRUM-EQUINUM Schreber. 

(Synonymy under subspecies.) 

Geographical distribution. — From southorn .Japan aiicJ China, 
through the Hinialayas, the MtKliterranean sub-region (exclusive 
of Egypt), and central Europe to southern England (Andersen). 

Diagnosis. — Size largest of the European species (forearm 
more than 50 inm., condylobasal length of skull about 21 mm., 
mandible, 15 to 16 mm.); no.seleaf with horseshoe less than 
10 mm. wide, the sella pandurate, the connecting process low, 
abruptly rounded ; fourth finger with first phalanx considerably 
more than half as long as second ; large upper premolar feroadly 
in contact with canine, the small premolar minute (sometimes 
absent), completely external to tooth-row. 

jffxternal characters.-^Sixe large add form rather heavy 
{among the European meidbers of the genus). General outline 
of noseleaf a rather elongate ovate-pyriform, the width of horse- 
j^oe jflightly greater than dis^nce frofb flat area at base of sella ; 
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to tip of lancet. Sella broadly rounded at tip, ifoticeably con- 
stricted somewhat above middle, the resulting outline pandurate. 
Connecting process rising slightly but evidently above level of 
sella, its upper border straight anteriorly, its tip rather abruptly 
rounded off. Ear large, extending when laid forward slightly 
beyond extremity of muzzle, abruptly narrowed to a rather acute 
recurved tip ; antitragal lobe i^ss than half as high as conch, 
its width about equal to its height, its upper border nearly 
horizontal. Wings broad, the membrano attached to ankle. 
First phalanx of fourth linger noticeably more thah half as • long 
as second. Foot slender, nearly half as long as tibia. 

Colour , — General effect a light greyish or drabby browii 
produced by varying combinations of the pale ecru-drab under 
colour and the darker hair tips, the region between ears, across 
shoulders and at sides of luml)ar region usually paler than back. 
The colour of the tips is usually either a clear, rather light sepia, 
or a buffy brown resembling the wood-brown of llidgt/ay. While 
intermediate shades occur the extremes arc more often met with, 


evidently representing two dichromatic phases. Underparts 
usually rather lighter than back but never approaching whitish. 

Shull , — General outline of 'skull long and narrow, the breadth 
of brain-case much less than twice that across canines, and con- 
tained about 2^ times in greatest length ; zygomata projecting 
slightly beyond general outline ; interorbital region greatly con- 
stricted and conspicuously hour-glass shaped ; occipital portion of 
brain-case noticeably overhanging foramen 
magnum and marked off from main portion 
by a slight transverse depression corre- 
sponding to suture between parietals and 
unusually large interparietal ; sagittal 
crest well developed, extending forward to 
narrowest portion of interorbital region ; 




Fia. 27. 

JUiinolc]^U8ferrum’€quinuw 
l^at. size. 


lambdoid crest low but evident ; auditory 
bulhe small, covering less than half surface 
of large cochlero, between which the floor 
of brain-case is reduced to a longitudinal 
bridge less than 1 mm. in diameter ; 
mesopterygoid fossa slightly wider 
anteriorly than posteriorly, about 1^ 
times as long as wide, its rounded 
anterior margin at level of postero- 
internal angle of palate with an 


evident emargination on each side ex- 
tending between nv^ and mesopterygoid space; anterior palatal 
emar^nation extending back to line joining protocones of 
anterior molars; preihaxillary ligulate, somewhat wider pos- 
teriorly than anteriorly, the inner bdrder pntire, the outer bo^er 
with a^eep almost circular emargination po^riorly, the two 
bones <g|osely applied to each oth^r along inner hargin ^nd to 
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bottom, of pa^tal emargination posteriorly, but otherwise free; 
rostr|.l inflation evident but low, its posterior border running 
gradually into that of interorbital region, its anterior margin 
over middle of anterior molar; maxillary triangular in outline 
when viewed from the side, the heavy canine projecting forward 
and downward from its anterior apex ; anteorbital foramen small, 
over middle of second molar ^ and directly l^encath minute 
lachrymal foramen, the plate forming outer wall of canal 
thread-like, occasionally absent. 

Teeth , — Except for the minute premolars and upper incisors the 
teeth are robust and heavy relatively to size of skull. Upper 
incisor minute, low, the crown subterete, wider than i-oot, lower 
externally than internally, each tooth placed near middle of 
oblique anterior border of premaxillary, the space between the 
two nearly double diameter of crown. Lower incisors strongly 
imbricated, forming a short, very convex row l)etween canines, 
their crowns^ longer than high, compressed (the outer tooth less 
than the inner), deeply and equally trifid. Upper canine very 
large, and noticeably the highest tooth in the maxillary serieS|^ 
the root obliiiue, the shaft abriuptly bent downward at level of 
well dovelo|>ed cingulum, its length along cingulum ahont three- 
fourths height ; cross section of shaft triangular, the inner surface 
flattened, slightly concave near cingulum, the posterior edge 
trenchant, the anterior edge narrowly sub-trenchant, the outer ’ 
surface with well developed median longitudinal ridge and 
noticeable jM)sterior concavity. Lower canine not so large as 
upper, the flattened surface of its shaft directcxl posteriorly to 
oppose front of upper canine in mastication. Anterior upper 
premolar minute, resembling upper incisor in both size and form, 
enfirely external to tooth-row, occasionally absent. Posterior 
upper premolar large, closely crowded against canine, its crown 
area about ec^ual to that of second molar, without secondary 
cusps, its main cusp intermetliate in height between canine and 
metacone of first molar ; posterior border of crown sliglitly but 
evidently emarginate. Anterior lower premolar less tlian half as 
high as posterior premolar and with barely half its crown area, 
the two teeth crowded closely together between canine and first 
molar ; shaft of anterior tooth with slightly developed concave 
area on inner side, that of posterior tooth with better defined 
posterior concavity, its inner side convex ; middle lower premolar 
resembling anterior upper premolar, its position equally external 
to tooth-row. Upper molar with large though not unusually high 
protocone, behind which in and there is a low-lying 
heel (best developed in m^), but no indication of a true hypocone ; 
paracone and metacone well developed, the latter slightly the 
higheif in and ' thi« reversed in m? ; styles and commis- 
sures in and w^ll developed, forming a normal W-pfl'ttem ; 
in the metast^le add fourth commissure are absent, and the 
third commissure is much reduced in length ; crown area of 
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about two-thirds that of ni ^ ; lower molars w^^h protoconid 
noticeably higher than the other cusps, the posterior triangle 
slightly the wider of the two in mi and mg, a little the narrower 
in m3; behind entoconid the cingulum forms a minute though 
evident accessory cusp. 

Itemarhs , — Among the leaf-nosed bats of ]^urof)e this species^ 
is easily recognizable by its large size taken in connection with 
the low, rounded upper margin of the connecting process of soIIik 
In It. mehelyi, which approaches it in size, the connecting process 
is sharply pointed above. Two geographical races are knowy, one 
occupying the Continental range of the species, the other confined 
bo Great Britain. • 


RhINOLOPHUH FKIIRUM-KQUINUM FERKUM-EQUINUM Schreber. 

1774. Vespertilio feryum-aquinum Schrebor, Hiiugthiero, i, i^l. LXir, upper 
figures; description, 1 , p. 174 under name: Dio I [ufoisennaso 
(part). Franco ; based primarily on Daubeiiton, 

?776. Vy.spertilio equimis V. L. S. ^liUlor. Natiirsyst. Siippl. u. liegist.- 
Band, p. 20 (part), Franco. 

1779. [ VesperfiZio] perspicillatus Bhimenbacli, Hanclb. d. Naturgeseh., p. 75 
(part : included tho leaf-iiosod bats of Europe and South America). 
1785. [Vespertilio] nntjnla Boddaert, Elenclius Animalium, i, p. 71 
(Burgundy). 

1792. Vesp[ertilio] fer[rtim]~equHmim] imjor Kerr, Aiiim. Kingd., p. 99 
(not V. molossus major Kerr, l.c., p. 97), France. 

1798. Vespertilio hippocrepis Soli rank, Fauna Boica, J, p. (>4 (Renaming 
of ferrum-equinnm Schrebor). 

1803. Bhinolophus major Geoffroy, Catal. Mamm. Mas. Nat. dTIist. Nat., 
Paris, p. 56 (Burgundy). • 

1813. Rhinolophus unihast-atns Geoffrey, Ann. ]\rns. d’TTist. Nat., Paris, 
XX, p. 257 (Franco). 

1829. ? Rhinolophus unifer Kaup, Entw.-Gescli. u. Natiirl. Syst. Kurop. 
Thierwelt, i, p. 104 (iiomon nudum). 

1857. Rhinolophus fcrrum-cquimim Blasius, Saugetbiere Dcutschlaiids, 
p. 31. 

1863. [Rhinolophus ferrum-cquinuni] a var. germanicus Koch, Jahrb. des 
Vereins fiir Naturkundo im Herzogthuiii Nassau, xviii, p. 522 
(Wiesbaden, Hesson-Nassau, Germany). 

1863. [Rhinolophiis fcrrum-e(iuinumj & var. ilalicus Koch, Jahrb. des 
Veroins fiir Naturkuude im Horzogthum Nassau, xviii, p. 528 
(Italy). 

1878. Rhinolophus firrum-cquinum Dobson, Catal. Chiroxit. Brit. !Mus., 
p. 119 (part). 

1885. Rhinolophus * tinihasiatus^ var. homorodahnasiensis Daday, Orvos- 

Termeszottudomdnyi Krtosotd, Kolozsvar, x, p. 274 (Homorod- 
Almas cave, Hungary). 

1886. Bhifiolophus unihastatus var. homorodalmasiensis Daday, Verhandl. 

u. Mittbeiluiigen ^es Siobonburgischon Vereins fiij; Naturwisconsch. 
in Hermannstadt, xxxvi, p. 79. 

1887. Rhinolqphtis ferrum-eqtdnum var. hdmorodfmis Daday, Ertekez^sek a 

SermdBzettudom4nyok K&r^b/ff, Budapest, \ i, pt. 7, p. 13 
ot homorodalmasiensis). . * 
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1904. BJdnolophus ferrum-equinum obscurus Cabrera, Mem. Soc. Espafi. 
^ Hist. Nat. Madrid, ii, p. 257 (Valencia, Spain). 

1905. Bhinolophus ferrum-eqitinum typicus Andersen, Proc. Zool. Soc. 
* Loudon, 1905, ii, p. 113, October 17, 1905. 

1905. Bhinolophus ferrum-equimim obscurus Andersen, Proo. Zool. Soc. 
London, 1905, ii, p. 116, October 17, 1905. 

1910. lihivolophus fe&um-eqttAnum^ R, ferruyn-equinum obscurus and R. 
fcrrum-equinum /K)wiorodt'nsi.fTrouessart, Panne Mamin. d’Europo, 
pp. 4-5. 


Type loaMy. — Burgundy, France. 

Geographical distribution,- Central and southern Continental 
Europe. 

Diagnosis,-- Wing relatively long ; forearm^ 54 to 58 mm. ; 
third finger, 84 to 92 mm. 

Measurements . — Average and extremes of six males from 
Silos, Burgos, Spain: head and body, 62*1 (58-64*4); tail, 
39*9 (37 -CMa’); tibia, 23*2 (21*8-24); foot, 11*7 (11-13); 
forearm, 55*1 (54*8-55*4); third finger, 89*3 (88-92); fifth 
finger, 72*5 (72-73) ; ear from meatus, 24*9 (24-26). Averag» 
and extremes of five females ‘from Silos, Burgos, Spain : head 
and body, 61*8 (60-66); tail, 38*8 (37-42); tibia, 23*1 
(22*6-24) ; foot, 11*7 (11-13); forearm, 56*2 (56-57) ; third 
finger, 89*6 (88-91); fifth finger, 73*4 (71-76); ear from 
meatus, 25 * 1 (24 • 8-26). Two males from Granada, Spain : 
forearm, 54 and 54. Two females from the same locality : 
forearm, 56 and 58, Two males from Elche, Alicante, Spain : 
forearm, 54 and 55. Average and extremes of six adults 
(3 males and 3 females) from St. Genies, Card, France : tibis., 
24*1 (23*4-24*6); foot, 12*1 (11 *8-1 2*8) ; forearm, 55 *^^ 
(54-65) ; third finger, 87*3 (84-91) ; fifth finger, 71*5 (69-74). 
Female from Marseilles, France : forearm, 57. Male and female 
from near Genoa, Italy : forearm, 57 and 57. Tw'o females from 
Rimini, Italy : forearm, 53 and 57. Female from Siena, Italy : 
forearm, 54. Male from Romo, Italy : forearm, 56. Male from 
the Parnassus region, Greece : fbrearm, 54. Adult fem« 1(5 from 
Tubingen, Wiirtemberg, Germany : head and body, 63 ; tail, 37 ; 
tibia, 24*4; foot, 1 1 ; forearm, 56*6; tliird finger, 88 ; fifth 
finger, 72; ear from meatus, 24; width of ear, 16. Adult 
female from Ofener Mts., Hungary : head and liody, 61 ; tail, 40 ; 
tibia, 24; foot, 11*6; forearm, 56; third finger, 87 ; fifth 
finger, 73; ear from meatus, 23*4; width of ear, 16. Two 
males from Herkulesbad, Hungary : forearm, 56 * 6 and 58. Four 
female^ from Herkulesbad, Hungary : forearm, 56, 56 * 4, 56 * 6 
and 57*4. For cranial measurements see Table, p. 144. 


Specimens examined. hundred and foiAy-one, from the following 
localities : — • , . 

PoBTUGhAu: Cmtra,l.« 

Spain: Silos, Burgos, 22; Granada, 4; Elche, Alicante, 3; San 
Cfij^bal, Mind^ca, Balearic Islan^, 4. 
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France : Troubate, Ilautes-Pvr^n^es, 6 ; St. Genies, G^rd, 48 (Mottaz) ; 
Marseilles, 1 (U.S.N.M.) ; Meounes, Var, 1. ' 

Italy: Turin, 1; near Genoa, 8 (B.M., U.S.N.M. and Genoa) ; ^Grotta 
de Isoverde, Liguria, 7 (B.M. and Gehoa) ; Bimini, 2 (U.S.N.M.) ; Siena, 1 
(U.S.N.M.); near Borne, 5 (U.S.N.M. and Genoa); no exact localityfl; 
Sicily, 2. 

Corsica : Commune di Barbaggio, 1. 

Sardinia ; Sassari, 1. 

Greece: Parnassus region, 1 (U.S.N.M.); Island of Syra, Cyclades, 

1 (U.S.N.M.) ; Mt. Goria Monastery, Crete, 8. 

Germany : Tubingen, Wiirtemberg, 1. 

Switzerland : Geneva, 6 (U.S.N.M. and Mottaz) ; Boudry, Neucbatel, 

2 (Mottaz) ; Tromona, Tioino, 1 ; Mendrisio, Ticino, 2 ; J^ugano, Tieino, 8. 

Acstria-Hungary : Hcrkulcsbad, Hungary, 6 ; Ofener Mts., Hungary, 1. 

Bemarks , — SpaniBh specimens of BhhioIoj}hm ferrum-equinmi 
have been regarded by both Cabrera and Andersen at represent- 
ing a peculiar race, B, f. ohneurus, distinguished by small size. 
The material which I have examined, however, indicates that 
the Iberian animal cannot be treated as distinct, c 

6. Cintra, 500 mm. Portugal. O. Thomas (c & p). 08.2.2.1. 

6 al. Silos, Burgosi Spain. N. & S. Gonzalez 8. 7. 7. 88-43. 

(c). 

2 <?, 2 9. Silos, Burgos. G. S. Miller (c). 8. 8. 4. 1-4. 

<5, 9. Granada. 2250 ft. G. S. Miller (c). 8. 8. 4. 8-0. 

2 6, 9. Elohe, 'Alicante, 20 m. G. S. Miller (c). 8. 8. 4. 5-7. 

6f 2 9. San Cristobal, Minorca, Ba- O. Thomas and 0. 7. 1. 24-26. 

learic Islands. B. I. Pocock 

(c & P). 

6 al. San Cristobal, lyiinorca. 0. Thomas and ' 0. 7. 1. 68. 

B. I. Pocock 
(c & p). 

6 d. Troubate, Hautes-Pyren^es, O. Thomas (p). 6. 4. 1. 1-6. 

France. (A. liobert.) 

1 al. Meounes, Var. Dr. K. Jordan 8. 8. 15. 1. 

(c & p). 

9 al. Turin, Italy. Prof. Bonelli (p). 

9 al. Isoverde, Genoa. O. Thomas (c & p). 88. 12. 7. 1. 

Skeleton. Italy. (Prince Bonajuirte,) Tomes Collection. 7.1.1.727. 

2 6 al. Sicily. • 

6 al. Barbaggio, Corsica. Dr. C. I. Forsyth 6. 4. 14. 1. 

Major ^ & p). 

6 al. Sassari, Sardinia. Marquis G. Doria 6. 12. 1. 11. 

(P). 

d, 2 9. Mt. Goria Monastery, Crete. Miss D. Bate (c). 5. 12. 2. 1-3. 

9 al. Tubingen, Wurtemberg, Ger- Dr. A. Gunther 66. 2. 1. 1. 

many. (p). 

9. Tremona, Ticino, Switzerland. 0. Thomas (p). 2. 8. 4. 1. 

(E. H, Zollikofer.) 

2 9. Mendrisio, Tioino. (E. H, 0. Thomas (p). 2. 8. 4. 2-8. 

Zollikofer.) 

3. Lugano, Ticino. (E.H.Zolli- 0. Thomas (p). 4. 4. 5. 1-3. 

/co/er.) 

'2 6. 4 9. Herkulesbad, Hungary. Hon. N. 0. Botha- 7. 9. 16. 1-6. 

I „ohUd(pi. , 

9 al. Olenar Mts., Budapest. , Budapest Museum 94. 7. 18. 5.. 

/iit\ • 
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KhinolophuI ferrum-equikum lysdLANUS Barrett-Hamilton. 

# 

1910. BhinoUypkus ferruni-equinumimulanus Barrett-Hamilton, Ann. and 
• Mag. Nat. Hist., 8th aer., v, p. 292, March, 1910. Typo in British 
Museum. 

1910. Hhimlophus ferrum-cquinum in.mlaniis Trouossart, Fauno Mamm. 
d’Furope, p. 273. 

• 

Type locality. Cheddar, Somersetshire, England. 

OeograpJiical distribution, — Central and southern England. 

Wing relatively short ; forearm, 52 to 55 ; third 

finger, 83 to 88. 

f , Measurements, — Tyi)e (adult male) : head and body, 67 ; tiiil, 
37 ; tibia, 23 • 4 ; foot, 1 1 ; forearm, 54 ; third finger, 86 ; fifth 
finger, 70; ear from meatus, 23*6. Average and extremes of 
seven males from the type locality : hetwl and body, 65 (63-67) : 
tail, 36*9 (35-40) ; tibia, 22*8 (22-24); foot, 11*2 (11-12); 
forearm, 5.V5 (52-54) ; third finger, 85*5 (83-87) ; fifth finger, 
69*9 (69-71) ; ear from meatus, 24*2 (23-25). Three females 
from the ty^X) l(x;ality : head and body, 64, 66 and 64 ; tail, 35,% 
34 and 36; tibia, 23*4, 23 afid 23; foot, 10*6, 12 and 12 ; 
forearm, 55, 54*6 and 54; third finger, 87, 86 and 88; fifth 
finger, 72, 72 and 72; ear from meatus, 25, 24 and 24. For 
•cranial measurements s(xj Table, p. 144. 

Speciuicm examined, — Twenty-four, from tho following localities in 
England : — Cheddar, Somersetshire, 10 ; Wells, Somersetshire, 10 ; Dorset- 
shire, 3 ; Boiichurch, Isle of Wight, 1. 


(J, 9. Cheddar, Somerset, 

England. 

• 0 al. Cheddar. 

2 9 al. Wells. 

3 d juv., 9 st. Wells. 

(5, 9. Wells. 

2 9. Dorset. 

1. Bonchurch, Isle of 

Wight. 


J. A. (toward (c & p). 7. 1. 10. 1-2. 

J. A. Coward (c & p). 7. 1. 10. 3-10. 
Mon. N.'C. Rothschild 5. 1. 28. 1-3. 
(!?)• 

Hon.N. C.Bothsohild /I. !>. 3. 1-4. 

(p). \2. 9. 0. 1. 

Hon. N. C. Rothschild 11. 1. 3. 3-4. 

(W- 

W. M. Hardy (c & p). 11. 1. 3. 1- 2. 
Rev.C. A.Bury (c&p). 11, 1, .3. 388. 


RHINOLOPHUS HIPPOSIDEROS Bechstein. 

(Synonymy under subspecies.) 

Geoyraphical distribution . — ^From Gilgit through the Mediter- 
ranean sub-region and central Europe to Ireland ; north in 
•continental Europe to the Baltic, and in Great Britain to about 
the southern border of Scotland. 

Bidgnosis. — Size small,, the forearm liess than 43 mm. in 
length, condylobasal length of skull about 14 to 15 mnf., mandible 
about -10 mm. ; giCNselelLf (fig. 26 h) with bluntly cuneate sella 
.and low, broadly rounded connecting process ; fourth finger with 

^ A ^ • L 2 
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first phalanx slightly mors than half as long as (second; large 
upper premolar separated from canine by a noticeable ^pace 
occupied by the well developed small premolar, which lies per- 
fectly in the tooth-row. » 

External characters , — A much smaller, more delicately formed 
animal than Rhinolophus ferrum-equimm. General outline of 
noseleaf narrower than in It. fe^irutn-equinum, the width of horse- 
shoe less than distance from fiat area at base of sella to tip of 
lancet ; sella narrowly rounded at tip, the sides straight, slightly 
convergent above, the resulting outline bluntly cuneate ; coiyiect- 
ing process essentially as in the larger species but relatively 
wider and lower, its upper extremity ai)oiit on level with that of 
sella ; lancet slender, scarcely or not contracted at middle, the 
tip cuneate. Ear when laid forward extending al)out 5 inin. 
beyond extremity of muzzle, the narrow tip abruptly curved 
backward ; antitragal lobe more than half as high as conch, its 
width less than its height, its upper margin noticeably obli(|ue. 
Wings and f<3et essentially as in R. fcrrmu-equinam. 

Colour . — The colour does not ditfer appreciably from that of 
Rhinolophus ferrum-equinum. c 

Skull . — The skull differs from that of Rhinolophus ferrum- 
equinum chiefly in its conspicuously smaller size (greatest length 
about 16 mm. instead of alx>ut 24 mm.). There are also some 
slight peculiarities in form, the princij)al of which is the greater 
contrast between width of brain-case and anterior maxillary 
region, the breadth of former being about twice that of latter. 
As the breadth of brain-C4ise is containerl distinctly less than 

times in greatest length it is probable that the difference 
betAveen the two animals is due rather to enlarged brain-cas^ in 
the smaller than to widened palate in the larger. Sagittal crest 
slightly developed ; lambdoid crest obsolete. Nasal region 
relatively more infiated than in R. ferrum-equinum, particularly 
at side of nares, but dorsal outline not rising abruptly above 
level of interorbital region. Mesopterygoid fossa so conspicu- 
ousl}* widened anteriorly that it occupies almost entire extent of 
palate lietween posterior molars, leaving no spacx) for lateral 
palatal emarginations, a peculiarity by which the skull may be 
distinguished from that of all other European members of the 
genus. 

Teeth . — Though in general resembling those of Rhinolophus- 
ferrum-equinum, apart from their much smaller size, the tee& of 
R, hipposideros show several notable peculiarities. Upper canine 
relatively small, its apex in line with large cusps of molars, and 
slightly below that of posterior premolar ; lower c^ine corre- 
spondingly short; anterior upper premolar a well developed 
Jhinctional tooth lying perfectly in t<}oth-row, with crowh area 
equal to neftrly half that of canine, its sl)aft subterete ihough> 
fiattedbd posteriorly, and only a little ledk tha« half as high as 
jnSiin ^usp of large premolar ; anterior and posterior lower pre- 
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molars less cifatrasted in size than in the larger animal, and 
separated from each other by a slight space in which lies 
the minute middle premolar, less 

crowded outward than in JS. ferrum- ^ 

equinim. Large upper premolar ^ 
and upper molars essentially as in 
iJ. ferruni-equinum except that tn 

there is a distinct meta- Jwp iQm 

style and fourth commissure, 

and area of tooth is nearly (^1 

equal to that of Lower jjlKKl 
molars as in B,hinolophu» 
ferrum-eqmnum, except that 

in 1 ^ 3 , almost exactly resem- JBm 

bles the other teeth , the second 
triangle having undoigone 

practically no reduction. /w^m 

Meamremenifi . — Head and 

body about 40 mm., tail about jSB 

30 mm., forearm^ 34-5 to * 

41*7 mm. , condylobasal length 

of skull, 13*8 to 16 mm. vio. 28 . 

(greatest length 14 * 5 to 16 * 2). lUnnoloiyhm hippo^devos. Teeth X 10, 
Details under subspecies. 

Remarks. — Three imperfectly differentiated forms of Rhino- 
lophutf hipposideros occur in Europe : a larger central race, a 
smaller Mediterranean race, and an interm^iate form peculiar 
to Great Britain and Ireland. Without examination of much 
more complete material than that now available it is impossible 
to reach any* wholly satirfactory conclusion as to the status and 
interrelationships of those forms. The characters here given are 
those published by Andersen in 1 905.* 


BniNOLOPHUS HIPPOSIDEROS HipposiDEROH Beclifteui 

1789. VespertiUo ferrunyequinum B., Die kleino Hufeiaennase, Bech»tein. 
Gemeinn. Naturgesch. Deutschlands, i, Ist ed., p. 186. 

1792. VeBp\ertiUo'] fer\rum\-equ[inum] minor Kerr, Anim. Kingd., p. 99 
(not V, molossus minor Kerr, l.c., p. 97) (France). 

1800. Vespertilio hipposideros Bechstein, Thomas Pennant’s Allgemeine 
Uebersicht der vierfussigen Thiere, it, p. 629. 

1803. Bhmolophtis minor Geofiroy, Catal. Mamm. Mus. Nat. d’Hist. Nat., 
Paris, p. 57 (Neighbourhood of Paris). 

1813. Bhmolophus hihastaiuB Geofiro^, Ann. Mus. d’Hist. Nat., Paris, xx, 
p. 259 (Neighbourhood of: Paris). 

1816. ? Phyllorhina minuta Leab^: Syst. Catal. Spec. Indig. Mamm. and . 

# Birds Brit. Mus., p. 5 (n^H^n nudum : Small Leafnose ”). 

* For further ^scussian of the subject see Mottaz, M5m. Soc. Zool. db :' 

France, Paris, n, pp. 21-22, September, 1907 ; Andersen, Ann. and Maj^.v. 

Nat. l^t.f 7th ser., xx, py. 884-^389f November, 1907. 
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1829. ? Hhinolophus infer Kaup, Entw.-Gesch. u. Natiitl. Syst. Europ* 
Thierwelty i, p. 104 (nomen nudum). t 

1857. ? Ehinolophus hipposideros Blaaius, Saugethiere Deutscblands, p. 29. 
1863. [Rhinolophus hipposideros] a var. typus Koch, Jahrl?. des Vereins fur 
Naturkunde im Herzogthum Nassau, xviii, p. 530 (Wiesbaden). 
1863. [lihinolophus hipposideros] var. alpinus Koch, Jahrb. des Vereins 
fiir Naturkunde im Herzogthum Nassau, xviir, p. 530 (Alps). 

1870. lihinolophus eggenitoffner i^'itzingor, Sitzungsber. kais. Akad. 
Wissensch. Wien, Math.-Naturwiss. Glasse, lxi, Abth. i, p. 151 
(MS. synonym of bihastatus), 

1878. Ehinolophus hipposideros Dobson, Catal. Chiropt. B»it. Mus., p. 117. 

1885. lihinolophus hihasiatus var. kisnyiresiensis Daday, Orvos-Terme'sz- 

ottudomAnyi Ertesito, Kolozsvar, x, p. 274 (Kis-Nyires, Szolnok- 
Dobaka, Hungary). 

1886. lihinolophus bihastatus var. kisnyiresiensis Daday, Verhandl. u. 

Mittheilungen des Siobenburgischeu Vereins fiir Naturwissonsch. 
in Hermannstadt, xxxvr, p. 80. 

1887. lihinolophus hipposideros var. troglophilus Daday, Rrtokozesek a 

TermAszettudomAnyok Kor^bdl, Budapest, xvi, pt. 7, p. 8 (Re- 
naming of kisnyiresiensis). 

1904. lihinolophus euryalc helvetica Bretschor, Vierteljahrsschrift der 
"" * Naturforsch. Gosellsch. in Zurich, xlix, p. 256. See Mottaz, 

Bull. Soc. Zool., Geneve, i., 172, 1908 (Baar, Zug, Switzerland). 

1905. lihinolophus hipposiderus typicus Anderson, Proc. Zool. Soc. London, 

1905, II, p. 141, October 17, 1905. 

1910. lihinolophus hipposiderus Trouessart, Faune Mamm. d’Europe, p. 9. 
Type locality. -France. 

Oeographical distrihution. — Central Europe, north of the Alps, 
east through Armenia and north-wost Persia to the Himalayas. 

jD/a^wosw.— -Forearm * usually 39 to 41*7 mm.; greatest 
length of skullf about 16 mm. , 

Measurements. — Two males from Btrass neai: Burgheim, 
Bavaria, Germany: tibia, 17 and 18 '4; foot, 7 ’8 and 7*4; 
forearm, 38*8 and 39*2 ; third finger, 61 and 60; fifth finger, 
54 and 53. Female from the same locality : tibia, 17*4 ; foot, 
7*4 : forearm, 38*8; third finger, 60; fifth finger, 53. The 
six following extremes of forearms of European specimens are 
given by Andersen {l.c. p. 142) : N. Bulgarip, (1), 39 ; Iloumania 
(13), 39 to 41*2 ; Transsylvania (2), 40 to 41 ; S. Carpathians 
(1), 39*3; Schlangenbad, Nassau, Germany (2), 40 to 40*1; 
Strassburg, Germany (3), 39 to 40*1, Forty-nine males from 
the vicinity of Geneva, Switzerland (Mottaz collection), f 37*3 
to 39. Thirty females from the same locality (Mottaz collection), J 
38*5 to 40*6. Four males from the same locality (U.S.N.M.), 
37 to 38*4 Six females from the same locality (U.S.N.M.), 
37*4 to 40. Adult female from Dions, Gard, France (Mottaz 
collection), 40. For cranial Tneaii|^mont8 see Table, p. L^2. 

of metacarpals included. ^ 

t FrOHi back of occiput to front of canine. ■' ^ 

: ' t ISif^tired by Chas. Mottaz (base of metacarpals included) and verified . 
by Miller. 
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Specimens eJhmined. — One hundred and seventeen, from the following 
locali|ies:— 

Fuancu : Dions, Gard, 1 (Mottaz) ; St. Gergnos, Haute-Savoio, 1. 

. Germany : Strass, near Burgheim, Bavaria, 3 ; ^lainz, 1 (Straaslmrg) ; 
Bitsch, Alsace, l^Strassburg). 

Austria- FTung ARY : Hatszog, Hunyad, Hungary, 1. 

SwiTZPJRT.AND : Near Geneva, 94 (B.M., U.S.N.M. and Mottaz); St, 
Moritz, 1 ; Thayngen, Schalfhausen, 2 (IT.S.N.M.) ; Koggwil, Thurgau, 

7 (B.M. and U.S.N.M.); Canton Thu^an, 6 (B.M. and U.S.N.M.). 

6, St. Cergues, Hauto-Savoie, A. Uoi)ort (c & p). 5. 4. 9. 1. 

, France. 

2 9. Burgheim, Bavaria, 375 in. Lord Lilford (p). 11. 1. 1. 117' 

Germany. 118. 

S. Hatszeg, Hunyad, Tran- O.G.Danford (c). 3.11.8.1. 
sylvania. 

3 6. Grand I*re, Genova, Swit- C. Mottaz (c & i*). 0. 2. G. 1- 3. 

zerland. 

1. St. Moritz, Orisons. Leon 0. Galliard 75. 9. 20. 3. 

(c P). 

3 Sf 2 9, imm. ^Roggwil, Thurgau. (K IT, O. Thomas (p). 2. 8. 4. 4 -9. 

Zollilcofcr.) 

9 al. 'riiurgau. (TT I T. Zollikofer.) 0. Thomas (p). 2. 8. 1. 55. 

Rhixolophus iiiPPosifiKKos MINIMUS Jteugliii. 

1861. lihinolapJms minimus llcAigliu, Nov. Act, Acad. Gaes. Leop.-Carol., 
XXIX, Abliandl. viii, p. 6 (articles separately i>aged) (K6r6n, 
Abyssinia). , 

1863. [Tthinolophus liipposiderosj y var. pallidus Koch, Jahrb. dos Veroins 
fiir Naturkuiido iin Hcrzogthuin Nassau, xviii, p. 531 (Mediter- 
ranean region). 

1904. Wmwlophus pJiasma Cabrera, M6m. Soc. Kspafi. Hist. Nat., Madrid, 

II, p. 252 (Madrid, Spain). 

1904. Rhlinolopluis] h[ip 2 )osidcnis} minimus Andersen, Ann. and Mag. Nat. 

• Hist., 7th ser., xiv, p. 456, December, 1904. 

1905. Rhimlophns hip])osidv7'us minimus Andersen, Proc. Zool. Soc. 

London, 1905, it, p. 140, October 17, 1906. 

1910. Rhinolophus hipposidcrus jtiinimus Trouessart, Faunc Mamm. 
d’ Europe, p. 10. 

Type lornlity, — Kcrori, Abyssinia. 

Geographical distribution,— Mediterranean region. 

Diagnosis , — Forearm usually 34 * 7 to 38 mm. ; greatest 
length of skull, 14- 5 to 15-5 mm. 

Measurements, The following measurements of forearms are 

given by Andensen (l,c, p. 141) : Keren (type), 36‘3 ; Cyprus (6), 
34-7 to 37*7 ; Malta (8), 36 to 37 ; Ostia, Italy (2), 35*7 to 
36 *8; Corsica (1), 37*7; Balearic Islands (7), 36 ’2 to 37*6; 
Seville, Spain (1), 37*7; Cintra, Portugal (1), 36*2. Specimens 
in U.S. National Museum : Ficuzza, Sicily ( 9 ), 35 • 2 ; Rome ((f), 
36*4; Siena (3 (f ), 36-8 to 38 ; Marseilles, France ( ? ), 38 ; 
Dions^ Gard, France ^ <f ), 34 • 8, ( 9 )j 36 • 6 Two females from 
Axdes-Thermes, Arifege, France, 36 ’6 and 38*4. Two males 
from Silos, Burgos, Spp,in, 36 and 37. Female from the same , 
locality, 38. Five males from Ticino, Switzerland, 37*0 
(36*2w^8). Mottaz collection.: St. Geniep, Gard, France (15, V; 



MEASUREMENTS OF BHINOLOPHUS HIPPOSIDEROS. 


152 


CHIROPTERA 





EH 



1 ® 

GOOOCOOOCOCOOOOOCOCOO 

— 

^ ^ CO o 

CO 

.iwiiwnpuwjV 

! 


U3 >0 lO kO ab 

>b 

*MOJ-inOfKJ 

•rti 


cq <M 'i# cq 



»o 

io>b^^»cioiC^^xbvb 

ko O kO uo kO 

kb 



OOOOOCOOCOOOOOOO 

O 00 00 O 00 

o 

•oiqipuiiw 

6 

OOOOOOOdOO^OCd 


o 


1-H 

^ tH iH rH tH rH 

rH tH 

tH 

‘OIPP)UI 

O8tfo-n|«aq 

CO 

<MO00OOO(»00OOO 

§ -. 

00 CO O O O 

CO 

JO q-jcloci 


4j«T*<4H»bib»bTHTH»bxb»b 

4h th kb kb kb 

4*1 


00 

00 CO O 00 00 00 00 00 00 

oq cq ^ CO 00 

QO 

JO inpvdja 

cb 

CO CO O CO CO CO CO CO CO CO CO 

CO CO CO CO CO 

cb 

■q'lpvojq 

CO 

QOOOOOQOQOCOOOOOQOOOCO 

CO 00 o 00 

CO 

IvaiiCjiptri 

m 


TO 00 <b 00 

oo 

‘uonoiJ^suoa 

CO 

OOOOCOOOCOQOQOCOQOOOOO 

CO 00 O (» CO 

CO 

Iii:j{(]joj9()a]; 1 

tH 

iHiHiHiHiHi— IrHr-liHiHrH 

iH tH iH iH iH 

r-l 

1 

•q^ptioaq 

i ^ 

1 

CO -HI 00 CO rh 

o 

oiqviiioSXs: 

Cr- 

' ^ ^ ^ b- t- t- 

L- t- L- ^ b- 




-H 

' -H 


*q!plfaai 

O 

OOOOOOOOtN'^OOTflOO 

CO CO o oq o 

«p 

imvqoiApuoj 

1 


4h »b kb »b 

kb 


1— t 

rHi— 

iH iH iH tH tH 

tH 

£ i 

o- 

»0*0*x>*0*000^000 

o o*- CH- ':o 

*o 




BHINOLOPHUS 


163 


*a Is 


c 

:: 

P 

o 

!? 

= ili 


■*a tJO*^ 

O O 

fl 

p4 O 

bo 

‘'S S‘'S 

•*a 

O 

a 

1 

■S.^^ 

fi 



® ' - *• 

(a ► « - 

H 

r « r 

= - - 


r. 

^ CO*T*< «o 

• 

CO HI H< 

CO CO H 

HI CO HI CO HI HI 

(M 

*o U5 lb lb 

lo lo lb 

lo lb lb 

ic lo lo lo lb lo 

b 

<M ^ 

HI CM CM 

CM HI HI 

(M CM cq HI (M CM 

o 

»b lb lb lb 

lO lO lO 

lO lO lb 

lO b lb >b b lO 

b 

ooo o o 

CO O HI 

00 CO CO 

CO CO . CO CO HI 

(M 

35 o b o 

tH tH iH 

05 O C5 

C5 C5 05 

05 05 1 05 05 05 

05 

CO CO 00 O 

• 

00 (30 o 

O O 00 

o o cq o CO o 

CO 

Tti lO 

HI HI lO 

lO lO HI 

lO lO b lo HI o 

HI 

O O'! CM ''Jl 

CM CO HI 

HI HI 

H H.*HI HI HI 


b b CO CD 

b b b 

b b b 

CO CO CO CO b CO 

b 

CO O CO 

CO CO CO 

CO CO (» 

CO CO CO CO 00 CO 

HI 

b b b b 

b b b 

b b b 

b b b b b b 

b 

^ CO O CO 

<» (30 « 

CO CO CO 

00 CO CO 00 00 CO 

CO 

iH tH tH iH 

tH tH iH 

tH tH tH 

tH tH tH tH tH tH 

tH 

H< GO CM 

TO o o 

« CO HI 

1 ^ CM CO 1 

CM 

L^ L'- t- 

b t- 

t» t- 

1 ^ ^ kL 1 

I- 

O^CO 00 CO 

^ O CM 

^ ^ 

(30 ^ cq (M (M HI 

CO 

b b b H< 

iH tH tH tH 

b lb HI 
tH tH tH 

HI HI 
iH tH tH 

HI b tH HI HI HI 
iH tH tH tH tH tH 

b 

iH 

•o *o “O O 

O Of O*- 

*0 O 

*>0 ♦<) Of t3 *0 •<> 

*o 




•c 

◄ 


H 




e3 

^2 


fl S 

CQPh 



f 




154 


CHIROPTERA 


both sexes), 36 * 4 to 38 • 2) ; Sardinia (2 9 ^ ^ *^7 • 8. Eor 
cranial measurements see Table, p. 153. 

Specimens examined. — Eighty-ono, from the following localities ^ 

Spain: Inca, Majorca, Balearic Islands, 1; San Cristobal, Minorca, 
Balearic Islands, 3 ; Elche, Alicante, 2 ; Silos, Burgos, 5 ; Seville, 1. 

Portugal : Cintra, 1. 

France: Ax-les-Thermes, Ariigo, St. Genies, Gard, 17 (U.S.N.M. 
and Mottaz) ; Marseilles, 1 (U.S.N.M.). * 

Switzerland: Locarno, Ticino, 4 (U.S.N.M.); Gordola, Ticino, 2 
(U.S.N.M.) ; Minusio. Ticino, 6 (U.S.N.M.). 

Italy: Liguria, 3 (U.S.N.M.); Siena, 8 (U.S.N.M.); Fq^enza, 1 
(U.S.N.M.) ; Romo, .8 ; Ostia, Rdmo, 2 ; Ficuzza, Sicily, 6. 

Sardinia : No exact locality, 2 (Mottaz) ; Zimmigas, Siliqua, 2. 

Corsica : Dintorni di Patrimonio, 8 ; no exact locality, 1. 

Malta : 7. 


9. Inca, Majorca, Balearic 
. Islands. 

<^, 9. San Cristobal, Minorca. 

1 al. San Cristobal, Minorca. 

9. Silos, Burgos, Spain. 

6. Elche, Alicaniso, Spain. • 
<5 al. Cintra, 500 m. Portugal. 

J, 9. Ax - lea - Thermos, Ariego, 
2400 ft. Franco. 

6. Koine, 87 m. (C. Coli.) 

2. Ostia, Rome. 

G 9. Ficuzza, Sicily. {A. Robert.) 

(5, 9 %1. Zimmigas, Siliqua, Sardinia. 
(R. Melord.) 

3 6, 2 9. Malta. (J. Micalleff.) 

2. ]\ra1ta. 


O. Tlionias and R. I. 0. 7. 1. 1-2. 
Pocock (c & p). 

O. Thomas and R. I. 0. 7. 1. 27-28. 

Pocock (c tfe p). ^ 

O. Thomas and R. f. 0. 7. 1. G9. 
Pocock (c & p). 

G. S. Miller (c). 8. 8. 4. 11. 

G. S. Miller (c). 8. 8 4. 12. 

O. Thomas (c ik. p). 98. 2. 2. 57. 

G. S. ^Miller (c). 8. 8. 4. 124- 

12G. 

G. Barrett-Hamilton 11. 1. 2. 42. 


A. 

O. Thomas (p). 
Marquis G . Doria (p). 


Sambon (c & p). 1 . 1. 2. 5-6. 

j6. 8. 4. 13-16. 
\8. 9. 1. 1-2. 


G. 12. 1. 20-21. 


Lord Lilford (p). 
Lord Lilford (p). 


11. 1. 1. 119- 
123. • 

95. 3. 2. 1-2. 


lliiiNOLOPiius iiipposiDKRos MiNUTUs Montagu. * 

1808. Vesjiertilio minutus Montagu, Trans. Linn. Soc. London, ix, p. 163. 
1905. Rhinolophtis hipposiderns nnmitus Andersen, Proc, Zool. Soc. 

London, 1905, ii, p. 142, October 17, 1905. 

1910. Rhinolophiis hipposidcrus minutus Trouessart, Faune Mafnm. 
d’Europe, p. 10. 

Type locality. Wiltshire, England. 

Geographical (liHtrihation. — England and Ireland. 

Diagnosis. — Eorearm, 36*3 to 39 mm. ; greatest length of 
skull about 16 mm. 

Measurements.- Foreaxm in 30 English and Irish specimens 
measured by Andersen (l.c. p. 142), 37*6 (36-3 to 39). For 
cranial measurements see Table, p. 152. 

Specimens examined. — Sixteen, from the following localities in^ngland ; 
—Great Grimsby, Lincolnshire, 1; Bowdon, Cheshire, 1; St. Asaph, 
Denbighshire, 3 ; Conway, Carnarvonshire, 1 ; ^ope End, Herefordshire, 1 ;..s 
Wells, Somersetshire, 1 ; Devizes, Wiltshire, 1 ; ZeaJdt WUtshire, 2 ; Devon- 
shirOf f ; Ragley House, Warwickshije, 3. # 
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3 6, St. Asa]^, Denbighshire, Charles Oldham (c & p). 11. 1. 3; 6-1, 
0 Wales. 

1. Conway, Carnarvonshire. Sir W. Jardino (c & p). 00. 9. 17. 1. 

Great Grimsby, Lincoln- G. Barrett-Harailton (p). 11. 1. 2. 98. 
shire, England. (Caton 
Haigh,) 

6. Bowdon, Cheshire. (2\A. G. Barrett- Hamilton (p). 11.1.2.99. 
Coward.) 

al. Hope End, Herefordshire. N.\;. Hewitt (c A: p). 

6 al. Wells, Somerset. S. Lewis (c & p). 5. 1. 24. 1. 

1. Devizes, Wiltshire. J. E. Harting (c & p). 87. 2. 21. 1. 

d, 9 al^ Zeals, \Wltshire. E. Norgate (c & p). 4. 11. 6. 1-2. 

2 9. Devonshire. Oxley Grabham (c & p). 11. 1. 3. 8- 9. 

3. Ragley House, Warwick- Tomes Collection. 7. 1. 1. 289- 

shire. 291. 


RHINOLOPHUS EURYALE Jlasius. 

1853. Ithhwlophus eunjak Blasius, Wiegmann's Arohiv fiir Naturgosch., 
1853, 5, p. 49 (Milan, Italy). 

1857. lihinolophus euryalc Blasius, Saugethicre Deutschlands, p. 35. 

1878. Ehinolophus euryale Dobson, Catal. Chiropt. Brit. Mns., p. 110. ^ 

1904. E\uryalu!i\ toscamis Andersei> and Matschic, Sitz.-Bor. Gesellsch. 
Naturforsch. Freunde, Berlin, p. 77 (Caverna di Parignatio, Mt. 
Pisani, Italy), 

1904. E[uryaliis] atlanticus Andersen and ^latschie, Sitz.-Bcr. Gesellsch. 
Naturforsch. Freunde, Berlin, p. 77 (St. Paterno, Indre-et-Loire, 
France). 

1904. E[uryahis] cabrcrw Andersen and Matschie, Sitz.-Ber. Gesellsch. 
Naturforsch. Freunde, Berlin, p, 78 (AlcalA de Henares, Madrid, 
Spain). 

1910. lihinolophus euryale^ B. eiinjaU atlanticus, R, euryale toscamiSf 
B, euryale cabrerai Trouessart, Faune Mamm. d’Europo, pp. 5 7. 

« 

Type locality, — Mihm, Italy. 

Geographical distribution , — Southern Europe from Portugal 
to Greece, north to Hungary and central France. 

Diagnosis . — Size medium, forearm, 44*6 to 49, coiidylobasal 
length of skull, 16-4 to 18, mandible, 12 to 13, upper to»th-row 
6 • 2 to 6*6; noseloaf with parallel-sided, bluntly rounded sella 
and high, sharply pointed connecting process, the lancet gradually 
narrowing to a bluntly cuneate tip; fourth finger with first 
phalanx slightly more than one-third as long as second (ratio 
about 38) ; large upper premolar separated from canine by a 
narrow space occupied by the much reduced small premolar. 

External characters , — Size intermediate between that of the 
Greater and Lesser Horseshoes. General outline of noseleaf 
(fig. 26 c) about as in Bhinolophus ferruni’equinum ; sella parallel 
sided, rounded off above, connecting process sharply linear- 
pointe^}, rising conspicuously above sella ; lancet with slight con- 
striction above middle, bey>)nd which the tip narrows gradually to 
a bluntly cuneate point;, Ear when laid forward extending about 
5 mm. TOyond extremity of muzzle, its tip less attenuate and less 
noticeably curved backward thi^tn in Bhinolopkm ferrum-equinum 
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CHIROPTERA 


and R, hipposideros ; antitragal lobe about half as high as conch, 
its width about equal to its height. Wing peculiar in^the 
shortening of the first phalanx of fourth finger to a little more 
than one<third that of second (average of 10 specimens from Gardf 
France: first phalanx, 6*G mm.; second phalanx, 17 ‘4 mm.; 
ratio of first to second, 38 +). Foot averaging slightly more 
than half as long as tibia. ^ 

Colour, — While essentially as in Rhinolophns ferrum-equmum 
jaiid JB. htpjjosidarosy the colour usually differs slightly in the more 
evident contrast of the light area between ears aad the more 
drabby general effect of underparts. Median region below' 
occasionally rather paler than usual, sometimes nearly as in 
R, melielyi. 

Skull . — In both size (greatest length about 19 mm.) and form 
. the skull is somewliat intermediate l)etw(3en that of Rhinolophm 
ferrum-equinum and R, hipposideros. It resembles or surpasses 
the latter in the breadth of brain-case relatively ^to narrow 
maxillary region, but more nearly agrtisos with the former in the 
nparly parallel-sidcKl mesopterygoid space, the anterior border of 
' which is separated from posterior molars by well defined palatal 
emarginations. The mesopterygoid space is, however, shorter in 
proportion to its width than in R. ferrum-equinum. Floor of 
brain-case between cochleae ksss narrowed than in the preceding 
Species. Nasal region slightly less inflated than in R. hipposiderosy 
and inflated area relatively shorter, its posterior border rising 
abruptly above interorbital level. 

Teeth. — In all resiwcts the teeth closely resemble those of 
Rhimlophus ferrum-equinum (apirt from their smaller size), except 
that the upj^er canine is relatively less robust, the anterior uppq(‘ 
premolar is less reduced (its crown area about double that of 
upper incisor), and anterior lower premolar is less crowded 
between canine and posterior premolar. 

Measurements. — For cranial and external measurements see 
Tabkis, pp. 15G and 160. 

Specimens examined. — About 130, from the following localities : — 

Portugal : Cintra, G. 

Spain : Villalba, Lugo, 1 ; ^ladrid, 2 ; Silos, Burgos, 1. 

FiiANCJ*: : St. Patorne, Indre-et-Loire, 3.(B.M. and IJ.S.N.M.) ; St. Genies, 
Gard, about 50 (Mottaz) ; Gapeau Bivor, Yar, 12. 

Italy : Near Genoa, 83 (B.M., U.S.N.M., Genoa, and Mottaz) ; Monte 
Pisanino, 2 ; Siena, 8 (U.S.N.M.) ; Borne, 2 ; Velletri, Borne, 5 (U.S.N.M.) ; 
Nicotera, Calabria, 1 ; Marsala, Sicily, 2. 

Sardinia ; Mount Gennargeiitu, 3 (U.S.N.M.). 

Austria-Hungary : Ofener Mountains, 2 ; Orsova, 1. 

Dalmatia : Zara, 1. 

Greece : Missolungi, Acarnania, 2 (U.S.N.M.). 

Remarks. — Rhinolophus euryale is so, readily distinguishable 
Srom all the other European members of Jbhe genus, except 
iJ. mehelyiyvBS to require no special comparisons. !l^rom R. mehelyi 
it is most easily distinguished by the form qf the • lancet and 
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antitragus, togq|bher with its rather smaller size and usually 
darker^colour. With the material at hand I am unable to 
recognize the local forms of this sj)ecies described by Andersen 
anck Matschie, as the alleged differences appear to bci within the 
range of normal individual variation. 


2 9. Cintra, 500 m. Portugal. 

2 <J, 2 9 al. Cintra, 500 ni. 


9al. 

Villalba, Lugo, N.W. 
Spain. 

(J, 9 al. 

Madrid. 

1 ah. 

j St. Pateriic, Indi'o-et- 


Loire, France. 

9al. 

St. Paterno, Indre-ot- 
Loire. 

9al. 

Gapeau River, Vai*. 

3 S, 9 al. 

Finalborgo, Liguria, 
Italy. (.^1. Gagero,) 

2al. 

iMonte Pi sai i i i lo, Lign r ia. 

2 6, 

Rome. (C. Coli.) 

(5a1. 

Nicotcra, Calabria. 

2 

Marsala, Sicily. (. t , 

Robert.) 

9 al. 

Ofenor Mts., Budapest. 

9. 

Orsova, Hungary. 

9. 

Zara, Dalmatia, 50 m. 
(KoUmibatovic,) 

1 al. 

S. Europe. 


(). Thomas (c & i*). 98. 2. 2. 2-3. 

O. Thomas (c i*), 98. 2. 2. 53-50. 

Dr. V. L. Sooane (e). 94. I. 1. I. 

A. Cabrera (e). 5. 2. 3. 1-2. 

Tloyal Army^fodical 9. 1. 4. 9. 
College (p). 

(I. K. Dobson (i*). 80. 12. 14. 3. 

Dr. K. Jordan (c p). 8. 3. !5. 2-10. 
Marquis Tr. Doria (p). 0. 12. 1. 14-17. 

Lord Lilford (p). 73. 1. 8. li. 

(1. Barrett-Hamilton 11. 1. 2. 40-41. 

(i*). 

Florence Museum (k). 85. 7. 6. 1. 

O. Thomas (p). 0. 8. 4. 10-1 1. 

Budapest i\luseum(K). 94. 7. 18. 2-3. 
Hon. W.’ Hothsohild 7. 9. 10. 7. 

(»*)■ 

Lord Lilford (v). 11. 1. 1. 128. 

Purchased (Parreys). 47. 5. 27. 44. 


BHINOLOPHUS MEHELYI Matschie. 

1901. Rhiuoluphus mehcljfi Matschie, Sit>!.-Bcr. Gcsellsch. Naturforsch. 

• Freunde, Berlin, p. 225 (Bucharest, lloumania). 

1904. Rhiuolophiis carpetanuH Cabrera, ^fem. Soc. Kspau. Hist. Nat., ii, 
p. 264 (Madrid, Spain). 

1910. Rhiuolophiis mryale mrhelyi and R. earpcfnints Troucssart, l^'aune 
Mamm. d’Europe, pp.*7 8. 

Type /ofVi///;i/.-- Bucliai*est, Koumania. 

Geoijraphieal dint ribiit ion, — Koumania, southern l<'rpnce 
(Gard), Sardinia, central Spain. Details of distribution not 
known. 

Diagnosis, — Like lihinolophns euryalo but larger (forearm, 
48*6 to 51 ‘4; upper tooth-row about 7 mm.); noseleaf with 
lancet abruptly narrowed to a linear tip ; ear with antitragal 
lobe relatively broad and low : fourth finger with first phalanx 
decidedly more than one-third as long as second (ratio about 44) ; 
colour ftsually paler than in the related animal. 

: External characters, — Slightly larger and more robust than 
Shinolo^ms enryale^ a difference especially noticeable in freshly 
killed individuals. Noseleaf as in B, euryahj except that the 
lancet is very abruptly narrowed above middle to a distinctly 
linear tip. Ear^as'in B, euryale but broader, the antitragal lobe 
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scarcely half as high as conch, its width slightly greater than 
height. Wing differing from that of the related animal in the 
less degree of shortening of the first phalanx of fourth finger as 
compared with second (average of ten specimens from Gard, 
France, first phalanx, 8*1 ; second phalanx, 18 ’0; ratio of first 
to second, 44 +). Foot as in JR. euryale. 

Colour. — Though not invarjably distinguishable the colour is 
usually paler than that of Mhinolophua euryale, a difference 
especially noticeable in the region between ears, on sides of face 
and neck, on chin and throat, and along median portion of chest 
and belly, all of which are frequently a very pale almost whitish 
drab-grey.* 

Skull and teeth. — Except for its slightly greater average size 
(greatest length about 20 mm.) the skull agrees with that of 
JRhinolojfhus euryale. Teeth more robust than those of the 
related animal, but not peculiar in form. 

Measurements. — For external and cranial measurements see 
Tables, pp. 161, 163. 

Specimens examined. — About fifty-fivo, from the following localities : — 

Spain : Near Madrid, 1 (paratypo of carpetanus). 

Franck : Near St. Genien, Gard, about 50, skins and in flesh (Mottaz). 

Sardinia: Sassari, 3 (B.M. and U.B.N.M.). 

Boumania : Bucharest, 1 (U.S.N.M.) ; Dobrudscha, 1 (Mottaz). 

Bemarks. — At first sight this species appears very similar to 
BhinolopJius euryale, together with which it occurs ; but its 
characters when once understood are readily aj)preciable. The 
ranges of the two animals will probably be found to be essentially 
coincident, though Bhinolophus mehelyi may prove to be more 
strictly confined to the M^iterraiiean region than the smaller 
form. 

?. Madrid. A. Cabrera (p.) 5. 2. 8. 1. 

(Paratypo of B. carpetanus Cabrera.) 

2 <5 al. Sassari, Sardinia. Marquis G. Doria (p). 6. 12. 1. 18-19. 


RHINOLOPHUS BLASII Peters. 

1857. Bhinolophus clivosus Blasius, Saugethiere Deutsohlands, p. 33. Not 
of Biippell, 1824 (Italy, Sicily, Istria and Dalmatia). 

186G. Bhitwlophus blasii Peters, Monatsber. k. Akad. Wissensoh. Berlin, 
p. 17 (Benaming o! clivosus Blasius). 

1878. Bhinolophtis blasii Dobson, Catal. Chiropt. Brit. Mus., p. 117. 

1910. BhinolophtLS blasimi Trouossart, Faune Mamm. d’Europe, p. 9. 

Type locality. — South-eastern Europe. 

Oeographical distribution . — Eastern portion of the Mediter- 
ranean region : Cyprus, Greece, Italy? 

Diagnosis , — Size essentially as in Bhinolophus euryale ; nose- 

<: 

^ When seen by candle-light flying in caverns thf se bats are said to 
appear entirely white. c 
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leaf with cuiieate sella and very high, sharply polluted connecting 
process ; fourth finger with first phalanx more than half at* long 
as second ; no marked contrast Ix^twecn crown areas of anterior 
and posterior lower preiiiolars, a character unique among the 
European members of the genus. 

Colour . — The only skin of this sj)ecie8 which I have examined 
is in bad condition. It indicafes that the colour is not essentially 
different from that of Bhinolophus euryale. 

Skull . — In general the skull resembles that of Tthinolophun 
4‘urifale, witli which it agrees in size and in the fomn of the, nasal 
swellings as well as in that of mesopterygoid fossa and posterior 
portion of palate. Constriction at front of interparietal more 
pronounced than in any of the other European species, notij;eably 
marking oft* the occipital region from rest of brain-case. 

Teeth. — Incisors, canines and molars as in IthinolophuH euryale. 
Hinall upper premolar slightly less redu(;ed, perfectly in the 
tooth-row, but showing no tendency to develop a ^cnisp. Large 
upper i)remolar with anterior and posterior margins of crown 
essentially parallel, the posterior border nearly straight. Lower 
premolars differing from those of* all the other European memlwrs 
of the genus in the approximately equal crown ansas of the two 
larger teeth, the anterior subferete, the posterior with trapezi- 
f<jrra section ; shaft of posterior tooth with diameter in axis of 
tooth-row much less than transverse diameter, the cusp when 
viewed from the side ai)pearing to rise from middle of crown with 
noticeable flat area before and Ix^hind it. 

MeaHurements. Average and extremes of four femakis from 
Cyprus: head and body, 48*4 (44-51); tail, 24*7 (24-25); 
tibia, 19 -3 (19-20); fcK)t, 9*7 (9-4-10); forearm, 45-3 (44*6- 
47) ; thumb, 7*5 (7-8) ; third finger, 70-3 (69-72) ; fifth finger, 
57-7.(56-60) ; ear from meatus, 19-7 (19-20) ; ear from crown, 
15-5 (15-16-4); width of ear, 14-7 (14-15). Adult from 
Nauplia, ( Iroece : tibia, 18 - 8 ; foot, 9 ' 6 ; forearm, 44*6; thumb, 
8 ; third fingcir, 69 ; fifth finger, 57. For cranial measurements 
stJe Table, p. 163. 

Specimens examined. — Five, from the following localities : — 

CYrut’s : No exact locality, 4. 

Greece : Nauplia, 1 (U.S.N.M.)*. 

Beni arks,- -Thin species is so i-eadily distinguished from the 
other European members of the genus by the peculiarities of its 
noseleaf and lower premolar as to re(iuirtj no sj)ecial comjKirisons. 
Its range appears to be strictly confined to the eastern portion^ 
of the Mediterranean region, not extending west of Italy. 
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Family VESPERTILIONID^l 

w 

1821. Vespertilioniclie Gray, TiOndon Med. Repos., xv, p. 299, April 1, 1821 
• (part). 

1857. Vespertiliohes Blasius, Siiiigethiere Dcutsclilands, p. 37. 

1878. Vespertilwnidgs Dobson, Catal. Ghiropt. Brit. ]\Ius., p. 107 (except 
the genera Natalm and Thyroptcra). 

1907. Vesper tilionidse Miller, Families %nd Genera of Bats, p. 195, June 29, 
1907. 

Geofjraphiital distribution, — Eastern and western hemispheres 
to the limits of tree growth ; in the Atlantic; to the Azores, and 
in the Pacific to the Galapagos and Hawaiian Islands from 
America, and to Australia, Nc;w Zealand and Samoa from Asia. 

Charaeierti, -Ear with tragus; muzzle without distinct leaf- 
like outgrowths ; skull with premaxillaries represented by nasal 
branches ohly, the two bones very tmrly fused witli surrounding 
parts ; median length of palate; greater than least distance between 
tooth-rows; auditory bulla not cmiarginated on inner side; shoulder 
girdle normal, without fusion of its elements ; secondary 
artic;ulation of humerus with s^ipula Ix^tter developed than in 
the BJmnohphideB ; fibula very slender, not adding apprc?ciably to 
strength of leg ; foot normal, the toes slender ; tail not project- 
ing conspicuously b(;yond membrane. 

liemarJcit,- - Thifi family is the most widely distributed group * 
of bats as well as one of the richest in genera and spe<;ies. Forty- 
one genera are at prciscuit known, eight of which occur in 
Europe.* 

Sub-Family VESPERTIIJON IN7E. 

• 

1878. Vcsperliliones Dobson, Catal. Ghiropt. Brit. Mus., p. 108 (except 
genera Kerivoula and HarpiocepheUtts). 

1907. Vespertilioninie Miller, Families and Genera of Bats, p. 197, June 29, 
1907. 

Oeographical distribution. - Siime as that of the family 
Vespertilionidee. 

Characters. — Sternum slender, its entire length consiciorably 
more than twice greatest width of presterniim ; median lobe 
very much smaller than body of presternurn ; six ribs connected 
with sternum ; seventh cervical vertebra not fused with first 

* The American Nycteris cincrea has been recorded (under the name 
Vespertilio pruinosus) from South Boualdshay, Orkney Islands, but the 
occurrence seems open to question (see Wolley, The Zoologist, vii, p. 2343, 
1849; VIII, pp. 2695-96, 2813-14, 1850; Barrett-Hamilton, Hist. Brit. 
Mamm., i, pp. 222-224, March, 1911). 

A specimen of another North. American member of this genus 
(N. hofisalis)^ bearing the label; “ Villev^quo (Maine & Loire), 8. 1. 89,*' is 
nmed by Trouessart id Bqll. Soc. Zool. de Brance, xxx, p. 152, 1905. 
This is copied, with change of locality from Maryland to France, from a 
figure published in BitU* U.S. Nat. Mus., No. 89, pt. N, 1899 and 1901. . 
Though intended lAerely as a guide in preparing specimens, Dr. Troucssart's 
publiqption mijht be misinterpreted as a French record of the species. 
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dorsal ; scapula with coracoid curved outward ; ifostrils simple ; 
lower incisors in all known genera, 3-3. % 

Remarks, — The sub-family Vespertilioninss contains all but 
eight of the known genera of Vcspertilionidse, and all but oife, 
Minioptei*U8y of the eight found in Europe. It is the central, 
least specialized portion of the family. 

•- 

KEY TO THE EUROPEAN GENERA OP VESPERTILIONlDAi:, 

•Cheek teeth My^tiSt P* 166. 

Cheek teeth leas than " 

Upper premolarfl 1-1, 

Rostrum noticeably concave on each side of middle 
line ; nares extending about halfway to inter- 
orbital constriction ; palatal cmargination 


broader than deep VespertiliOf p. 238. 

Rostrum evenly convex laterally; nares not ox- • 

tending halfway to interorbital constriction ; 
palatal emargination deeper than broad EpteiicuHy p. 224. 


Upper premolars 2-2. 

Ijower premolars 3-3. 

Auditory bulla large, its gi^atest diameter 
more than twice width of basioccipital ; 
ear much longer than head; second 
phalanx of third finger shorter than first PUcotus^ p. 266. 
Auditory bulla small, its greatest diameter 
about equal to width of basioccipital ; ear 
shorter than head; second phalanx of 
third finger nearly three times as long as 
first MiirAopterm^ p. 268. 

Lower premolars 2-2. 

Fifth finger shortened, its length only a little 
more than that of metacarpal of fourth 

or third Nyctalus, p. 242 

Fifth fifager normal, its length greater than 
that of metacarpal and first phalanx of 
fourth or third. 

Upper surface of rostrum convex; ears 

separate Pipistrelltis, p. 202. 

Upper surface of rostrum concave; ears 

joined Barbastella, p. 263. 

Genus MYOTIS Kaup. 

1829, Myotis Kaup, Entw.-Gesch. u. Natiirl. Syst. Europ. Thierwelt, i, 
p. 106 {myotis), 

1829. Nystactes Kaup, Entw.-Gesch. u. Naturl. Syst. Europ. Thierwelt, i, 

p. 108 (bccJisUinii), 

1830. Leuconoe Bole, Isis, p. 256 {daube7itonii), 

1839. Vespertilio Keyserling and Blosius, Wiegmann’s Arohiv fiir Natur- 
gesoh., 1839, i, p. 306 (Not Vespertilio Linnssus, 1758). 

1841. Selysius Bonaparte, Iconogr. Faun! Ital. i., Introd. alia Glasse 
Mamm., p. 3 {inyftacinus), ' 

1841. Capacciwius Bonaparte, loonogr.. Fauna Ital., i, Indice Distrib., ' 

p. 1 (capaccinii), * 

1842. T^cUitus Gray, Ann. and Mag. Nat. Hist., x, ^p. 258, December, 

. * 1842 (hasseltiif tnacellus = adverstis and 
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1849. Tralatitits Gervais, Diet. Univ. d’Hist. Nat., xiii, p. 213 (Modifloa- 
: tion of TrilatUua), 

1856. Brachyotus Kolenati, Allgem. deutsch. Naturhiet. Zeitung, Dresden, 
neue Folge, ii, p. 131 (mystacinus^ dauhentonii, and dasycrieme), 
• Not Brachyotus Gould, 1837. 

1856. Isotus Kolenati, Allgem. deutsch. Naturhist. Zeitung, Dresden, neue 

Folge, II, p. 181 (nattereri and emarginatus), 

1857. Vesp^tilio Blasius, Siiugethier^ Deutschlands, p. 78. Not Vespertilio 

Linnseus, 1758. 

1866. Trakbtitius Gray, Ann. and Mag. Nat. Hist., 3rd ser., xvii, p. 90, 

February 1866 (Modification of Trilatitus). 

1867. Ptemoplerus Peters, Monatsber. k. preuss. Ah ad. Wissensoh. Berlin, 

p. 706 (sub-genus of Vespertilio = Myotis, type lobipcs = muricola), 
1870. Exochurus Fitzinger, Sitzungsbor. kais. Akad. Wissensoh. Wien, 
Math.-Naturwiss. Classe, lxii, p. 75 {rnacrodactyluSf horsfieldii = 
adversus and macrotarsus). 

1870. Aeorestes Fitzinger, Sitzungsber. kais. Akad. Wissensoh. Wien, 
Math.-Naturwiss. Glasso, lxii, p. 427 {villosissimtis, albescens, and 
nigricam), 

1870. Gomans Fitzinger, Sitzungsber. kais. Akad. Wissensoh. Wien, Math.- 
Naturwiss. Classe, LXII, p. 565 {capaccinii, megapodius, dasycneme, 
and limnophihis). 

1878. Vespertilio Dobson, Catal. Ch^ropt. Brit. Mus., p. 284. Not Vespertilio 
Linnaeus, 1758. 

1897. Myotis Miller, Ann. and Mag. Nat. Hist., 6th ser., xx, p. 382, 
October, 1897. 

1899. Euvesperiilio Acloque, Fauue do France, Mammif6res, p. 38 (emargin^ 
atus, mystacinus, murinus = myotis, nattereri, and hechsteinii). 
1907. Myotis Miller, Families and Genera of Bats, p. 201, Juno 29, 1907. 


Type species, — Vespertilio myotis Borkhausen. 

Oeographical distribution. — Entire mainland of Eastern and 
T^estern hemispheres to limits of tree growth ; also the Malay 
Archipelago, New Guinea, Australia and Samoa, %nd in America 
the Lesser Antilles. 

Characters . — Dental formula : t c JfJ, pm m ^ ? = 38. 
General form slender and delicate, even in such large species as 
M, myotis, the skull slender and lightly built ; muzzle narrow ; 
ear narrow and rather long, without special peculiarities of form, 
the tragus at least half as high as conch, straight or slightly 
curved, tapering gradually to a narrow or acute point. 

Bemarks, — ^The genus Myotis is the most widely distributed 
of the genera of bats. It is also probably the richest in species, 
though these are at present so imperfectly known that no estimate 
of their number can be made. Nine occur iii' Europe. These 
present considerable differences in size, ranging from nearly the 
smallest to nearly the largest members of the group ; they also 
differ considerably among themselves in certain details of 
strucimre, notably in the relative size of the hind foot ; but all 
are recognizable, apart from their denthl formula, by a certain 
slenderness and delicacy of form, especially noticeable in the 
muzzle, ear, tragus and skull. * - 
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KEY TO THE EUKOPEAN SPECIES OE MvhTIS. 

Size large (forearm 58 to 64 mm., coiidylobasal 
length of ^Aull 18*6 to 23*6 mm., uiipci tootli- 
row 8‘2 to 10*6 mm.) ; middle upper promolar 
normally crowded inward from axis of too th- 
row; third lower molar with socond triangle 
much smaller than first and notice||,bly different * 
from it in form. 

Gondylobasal length of skull 22 to 23*6 mm.; 
mandible 17*8 to 19 mm.; maxillary tooth- 
row 9*8 to 10*6 mm. (Central and southern • , 

Plurope) Mi myotia, p. 192. 

Gondylobasal length of skull 18*6 to 21*4 mm. ; 
mai^dible 15 * 2 to 17 * 2 mm. ; maxillary tooth - 

row 8*2 to 9*4 mm. (Mediterranean region) M. ojcygufithus, p. 199. 

Size smaller medium (forearm 34 to 47 mm., condy- 
lobasal length of skull 12*4 to 16*8 mm., ux^per 
tooth-row 5 to 7 mm.) ; middle ux^per prcmolar 
not crowded inward from axis of tooth-row ; 
third lower molar with second triangle nearly 
as large as first and essentially like it in 
form. 

Foot relatively large, obviously mor^ than half 
as long as tibia ; calcar about twice as long 
as free border of interfemoral membrane; 
skull broad, the width of brain-case more 
than half greatest length; crown area of 
molars relatively small ; ux)X>dr molars with 
evident protoconule. 

Forearm about 47 mm. ; condylobasal length 
of skull about 16 mm. (Central and 

southern Europe) M. daaycmmc, p. 189. 

Forearm less than 45 mm. ; condylobasal length 
of skull never more than 15 mm. 

Tibia and a^acont membrane densely furred ; 
foreari# about 42 mm. ; condylobasal 
length of skull 14*0 to 14*8 mm. (Medi- 
terranean region) M, capacciniiy p, 187. 

Tibia and adjacent membrane not furred; 
forearm about 35 mm.; condylobasal 
length of skull 13*2 to 13*8 mm. 

(Distribution general) M. dauhentoniiy p. 184. 

Foot relatively small, about half as long as tibia ; 
calcar about as long as free border of inter- 
femoral membrane ; skull narro^v, the width 
of braiii-caso less than half greatest length ; 
crown area of molars relatively large ; upper 
molars without protoconule. 

Ear not specially elongated, extending slightly 
beyond nostril when laid forward. 

Forearm about 40 mm. ; condylobasal length 
of skull about 15 mm.; posterior border 
of ear conch with deep, almost angular 

emargination slightly abdve middle M, einarginatuSj p. 177. 

Forearm about 34 mm. ; condylobasal length \ 

of skull 12*6 to 13*2 mm.; posW)nor 
border of ear conch with shallow, in- 

conspicuous emargination *M. mystcuiinusy p. 169. 

Earii^ongated, extending conspicuously beyond 
nostril when laid forward. 



MY0T18 


169 


Combine^length of tibia and foot lesR than 
$ 25 mm.; condylobasal length of skull 

14 *0 to 14 *6 mm. ; ear narrow, its width 
about 10 mm.; tragus conspicuously 

more than half as high as conch M. nattereri, p. 174, 

Combined length of tibia and foot about 
30 mm.; condylobasal length of skull 
IG to 17 mm. ; oar broad, it^width about 
14 mm. ; tragus scarcely half as high as 

conch M. bfchsteiiiii, p. 170. 


• • MYOTIS MYSTACINUS Kuhl. 

1819. Vespcrtilio mystacinus Kuhl, Ann. Wetterau. CTCScllsch. Naturk., iv 
(= Ncue Ann., i), pt. 2, p. 202. 

1821. Vefijwrtilio collaris Schiriz, Das Thicrrcicli von Cuvier, i, p. 177 
(Mt. Blanc, Hauto-Savoie, France). 

1834. Vespcrtilio humeralis llaillon, Mt'm. Soc. Iloyalo d'Kinulation 
d’Abbevillo, 1833, p. 50 (Abbeville, Somme, Franco). 

1837. Vespertilio scliinzii Brehm, Ornis, Jleft in, p. 27 (Henthendorf, 
Thiirfngon, Germany). 

1843. \\csperiilio^ schranMi Wagner, Wiegmann’s Archiv fur Naiurgesch., 
Tx, Bd. 11 , p. 25 (Munich, Germany? See Fitzingor, Sitzuiigsbor. 
kais, Akad. Wissensoh. Wicfl, Math.-Naturwiss. Olasse, Lxn, i)t. 1, 
p. 219, 1871). 

1857. Vespcrtilio mystacimis Blasius, Saugetlnore Dcutschlands, j). 90. 

1803. [Brachyoitts mystdcinus] var. nigricans Koch, Jalirh. dos Voreins fiir^ 
Naturkunde im Horzogthum Nassau, xviii, p. 444 (Wiesbaden,* 
Nassau, Germany). 

1863. [lirachyotus mystacinus] var. rnfo/ascus Koch, Jahrb. dos Voreins 
fur Naturkunde im Horzogthum Nassau, xvin, p. 444 (Wiesbaden, 
Nassau, Germany). 

1863. [Brachyotus mystacinus] var. aureus Kocdi, Jahrb. des Voreins fiir 
Naturkunde im Horzogthum Nassau, xvni, p. 445 (Breisgau, 
Germany). 

1869. [Vespertilio mystacinus] var. nUjricans Fatio, Faune Vert. Suisse, 
I, p. 92 (Switzerland). Not of Koch, 1803. 

1869. [Vespertilio] lugnbris Fatio, Faune Vert. Suisse, i, p. 93 (Alternative 
for nigricans Fatio). 

1871. Ves2)ertilio mystacinus^ nigro-fmeas Fitzingor, Sitzungsiicr. kais. 

Akad. Wissensch. Wien, Math.-Naturwiss. Classe, pt. 1, 

p. 217 (Benaming of V. schinzii Brehm). 

1878. Vespertilio mystacinus Dobson, Gatal. Chiropt. Brit. Mus., p. 314. 
1900. Myotis mystacinus M6hely, Monogr. Chiropt. Hungarim, p. 200. 

1910. Myotis mystacinus Trouessart, Faune Mamm. d ’Europe, p. 38. 

Oeographical dintrihution . — Entire Continent of Europe north 
to about the limits of tree growth ; west to Ireland ; east into 
Asia. 

Diagnosis , — Smallest species of European Myotis (forearm 
about 34 mm., longest huger about 60 mm., condylobasal length 
of skiiJd 12*6 to 13 *2 mm.) ; ear moderately long, extending 1 to 
2 mm. beyond tip of muzzle when laid* forward, its posterior 
border with shallowduconspicuous emargination ; foot about half 
as long as tibiii ; wing membrane extending to base of outer 
toe ; Jast caudal vertebra free. 
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External characters , — General form slender anfi delicate, the 
legs and tail rather long, the membranes thin and semi-trans- 
parent. Muzzle with rather noticeable glandular swellings. 
Ear extending slightly beyond nostril when laid forward, its 
general form rather slender, the tip narrowly rounded off, the 
posterior border with shallow inconspicuous concavity extending 
from just below tip to near i^iddle of conch ; inner surface of 
conch without well defined transverse striations. Antitragus 
small (length about 2 mm.) but well defined Tragus a little 
more than half as high as conch, its width slightly above Jevel 
of anterior base contained about 2J times in length of anterior 
border, the anterior border straight, the posterior border convex 
below ; from widest region it narrows rather rapidly upward to 
a rather blunt point ; posterior basal lobe well defined. Wing 
rather narrow, with no special peculiarity of form, the third, 
fourth and fifth metacarpals sub-equal, their distal extremities 
falling short of elbow by about 3 mm.; membrane inserted at base 
of outer too. Foot about half as long as tibia ; calcar slender, 
with barely indicated rudiment of keel and terminal lobe, its 
length slightly greater than thattof free border of interfemoral 
membrane. Tail about as long as head and body, and twice as 
long as tibia, its terminal vertebra free from membrane. 

Fur and colour , — The fur is soft and loose, the hairs on middle 
of back about 10 mm. in length, those of underparts a little more 
than half as long ; it is closely confined to body, extending on 
wings to extreme base of membrane only, slightly farther below 
than above, and on interfemoral membrane over basal fifth or 
fourth of both surfaces ; free border of uropatagium not fringed. 
Colour of upper parts a clear light brown resembling the wqpd- 
brown of Ridgway, but usually more yellow and always with a ’’ 
distinct metallic gloss, the basal portion of the hairs blackish- 
slate, this colour sometimes appearing at the surface and 
protlucing a general darkening eflfect ; underparts paler and more 
buffy, usually not forming any decided contrast with back, but 




occasionally almost whitish, especially on 
chest ; muzzle and cheeks dusky ; ears and 
membrane blackish. 


Shill , — The skull is slender and lightly 
built, the breadth of brain-case conspicuously 

§ greater than that of rostrum and slightly 
but appreciably less than half greatest length. 
Dorsal profile rising abruptly above low ros- 
trum in interorbital region and forming a 
strong convexity over anterior portion of 
Fio. 21 ). brain-case ; occipital region distinctljf pro- 

ifyoOV mvjtociMw. du< 53 d backward and rising slightly but evi- . 

dently above level of /interior portion of 
brain-c^, from which it is marked off b;^ a sh%llow but notice- 
abkf transverse constriction following anterior margin of^inter- 
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parietal. "Ventral profile rising slightly but evidently in region 
of ioor of brain-case. Greatest depth of brain-case about three- 
quarters mastoid width ; sagittal and lambdoi<l crests slightly 
•indicated in fully adult individuals. Interorbital region obscurely 
short hour-glass shaped. Anteorbital foramen small, its posterior 
border over posterior root of large premolar. Posterior palatal 
region rather narrow, its widthgimm^iately beliind molars about 
ec^ual to its greatest length, the median spine broad and short; 
mesopterygoid fossa slightly wider than long, the hamulars turned 
invjard. Auditory bulla moderate, its greatest diameter nearly 
e(|ual to distance between inner margins of bullae. 

Teeth — Upper incisors sub-equal, alwut half as higli as canine, 
each pair in contact or nearly so at base but diverging at tips, the 
cingulum of inner tooth horizontal, that of outer tooth oblique ; 
crown of outer incisor squarish in cross section, that of inner 
somewhat elongated in axis of tooth-row ; near point of contact 
each shaft Jbears a secondary cusp, this usually though not always 
better developed in outer than in inner tf)oth ; distance between 
canine and outer incisor about equal to diameter of incisor, that 
between pairs a little more tkan 


twice as great. Lower incisors 
slightly but evidently imbricated, 
forming a continuous, broadly 
V-shaped row between 
canines ; crown of sub- 
terete, its area more tlian 
half that of canine and J 
about equal to that oi 
i1^ blunt main cusp, the 
highest in the incisor series, 
situated at outer side, the 
three smaller cusps (third 
obsolete) on inner margin ; 

and (2 sub-equal, slightly 
lower than e’g, their crowns 
compressed, longer than 
high, trifid, that of second 
wider posteriorly than an- 



teriorly, and usually with 


Fia. 30. 


a minute postero-internal Muotis mystcusinus. Teeth x 10. 


cusp. Upper canine rela- 
tively large, slightly higher than main cusp of large premolar, 
its shaft somewhat triangular in cross section, with broad 
postero-internal concavity and anterior and postero-external 
groov^f ; posterior cutting edge well developed ; cingulum com- 
plete but not forming evident secondarj^ cusps. Lower canine 
lower and less acutely pointed than upper, its tip about on level 
with highest ci«sps of molars ; cingulum usually forming a slight 
secondary ctfisp anteriorly. First and second upper premolars 
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alike in form, crowded between canine and large premolar but 
perfectly in the tooth-row, the first about the same size as tthe 
upper incisors, th(i sec^md witli slightly more than half the 
height and crown area of first, both with fully developetf 
cingulum and siibtei*et(?, conical cusp. Large upper premolar 
with crown area only a little loss than that of first molar, the 
main cusp larg(>! and with strorf^ly trenchant posterior cutting 
edge, its lieiglit about equal to that of largest molar cusps ; 
anterior and posterior borders of crown sliglitly concave, inner 
border narrowly rounded, usually with a distinct though sipall 
cusp anteriorly, sometimes with another barely indicated pos- 
teriorly ; a slight though evident concave crushing surface 
l)etween cingulum and inner base of main cusp. First and 
second lower ])reniolars essentially similar to the corresponding 
upper tec^th but slightly less reduced in size and with somewhat 
higher cusps ; third lower premolar similar to first and second 
but with rectangular (jrown nearly twice as larg(i as th%t of second 
tooth, and main cusp as high jis protoconid of first molar ; a 
small cingulum cusp usually prc\sent at ant(u*o-interiial angle. 
Upper molars rather large relati^ly to size of skull, the crown 
area of second tooth slightly greater than that of first ; anttsrior 
and posterior bord(U’s slightly c?oncav(», inner border narroAvly 
founded, especially in the antero-internal and postero-internal 
outlines often flattened or oven a little (joncave ; protocone large, 
its base oi^eupying entire inner border of tooth, its cusp a little 
in front of middle?, its anterior commissure simple, extending 
uninterruptedly outward to parastyle, its posterior commissure 
terminating in a thickeiUMl rib-li]|e rudiment of a hypocone, 
between the outer base of which and inner base of metacone Ikis 
a deep furriiw ; metacone larger than paracone ; styles and outer 
commissures well developed ; third upper molar with crown area 
equal to about three-cpiarters tliat of wd, the protocoiie as in the 
other teeth but smaller, ])aract)ne larger than metacone, the first 
outer commissure longer than in wd and the second and third 
about as in the other teeth but s(?t at a different angle, the fourth, 
together with met«istyle absent. First and second lower molars 
with second V slightly larger thain first in cross section, this 
condition reversed in ; protoconid decidedly higher than 
hypoconid in all three teeth ; inner cusps of about equal height 
throughout (slightly more than half as high as protoconid) ; a 
distinct cingulum emsp behind entoconid. 

Measurements. — Adult female from Sk&ne, Sweden : tibia, 
15; foot, 7*6; forearm, 32; thumb, 6*2; third finger, 49 ; fifth 
finger, 38 ; ear from meatus, 1 2 ; widtli of ear, 8. Adult male from 
M^rano, Tyrol; head and l)ody, 38; tail, 38; tibia, 16> foot, 
8 ; forearm, 35 ; thuiflb, 6 • 2 ; third finger, 56 ; fifth finger, 47 ; 
ear froid meatus, 1 3 ; width of ear, 9. Adult female from the 
: Oarpatl^y^an Mountains : head and body, 44 ;* tail, 40 ; tibia, 15*4; 
foo^^ 8 V forearm, 34 ; t|[iumb, 7 ; third finger, 54^ fifth ^ger, 
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45 ; fear fron® moatus, 14*2; width of ear, 9. Forearm, in other 
specimens : Waremme, Liege, Belgium, 33 and 33 ; Strass, near 
Burgheim, Bavaria, 31*6 ; Dresden, 33*2 ; Grotte de Vallorbe, 
•Switzerland, 33 and 34*4. For cranial ineasiireinents see Table, 

p. 182 . 


Specimens examined. — Thirty-tivg, from the following localities : — 

* Enolanu : Newby Bridge, L<ake Windermere, Cumberland, I ; Aberia, 
^lerionothshire, 2; Colwyn, Denbighshire, 1; Chcadle, StalTordshire, 1; 
Manchester, Liancashirc, 1; Kagley House, 1; Welford, Herefordshire, 2 ; 
Macclesfield, Cheshire, 1 ; Pewsoy, Wiltshire, 1 ; Dover, Kent, 2 ; Hastings, 
Sussex, 1; Bath, Somerset, 1. 

Swkdkn: Skullno, 1; Skanc, I (IT.S.N.^l.). 

Bkloium : Waremme, Liege, 2 (U.S.N.^F.). 

Geiimanv: ^loritzhurg, Saxony, 1 (U.S.N.M.); Dresden, 1; Strass, 
near Burgheim, Bavaria, 1 ; Bavaria, no exact locality, 2 (U.S.N.M.). 

Austmia-Hungaky ; Huida, Arva, Bohemia, 1 ; Carpathian Mts., 1 
(U.S.N.M.) ; Csalldkoz-Sornorja, Pressluirg, 2 ; Tatra ^Its., Hungary, 1. 

SwiTZKi-tfiAND : Crcncva, 1 (^fottaz) ; Grotto de Vallorbe, Vaud, 2 
(Mottaz); Stein, Apponzell, 1 (U.S.N.M.); St. Uiillen, 1 (U.S.N.M.); no 
exact locality, 1 (Geneva : type of Ittffuhris Fatio). 

• 

Remarks. Mifotis mfjstacinus, the smallest Europoaii member 
of the genus, is recognizable by its small size and ndativedy short 
toot in combination with the insertion of wing membrane at bas^ 
of outer toe. From the small sjKHnes of Pipistrellns it is at once 
distinguished by the narrow muzzh'/ and slender tragus. 


2 V. 
9 st. 
1 al. 


9. 

6 . 

6 . 

2 9. 

i. 

9. 

1 . 

st. 

1 . 

9. 


1 . 



Aberia, Merionethshire, 
Wales. 

Colwyn, Denbighshire. 

Newby Bridge, Cumber- 
land, Fhigland. 

Cheadlo, Staffordshire. 

Manchester, Lancashire. 

Kagley House, Warwick- 
shire. 

Wolford, Herefordshire. 

P e w 8 e V, W iltshiro. 

(P. S.^'llevihly.) 

Dover, Kent. (B. JTesse.) 

Hastings, Sussex. 

Bath, Somerset. 

Skullno, Sweden. 

Haida, Bohemia. ( WoU 
tcratorff.) 

Csallokoz - Somorja, 
Prossburg, Hungary. 

Tatra Mountains, 
Hungary. 


(r. H. Caton Haigh 
(c & p). 

Hon. N. C. Botlis- 
child (J»). 

T. Paul (c I't r). 

E. Blagg (c iV !•). 

C. Oldham (r). 
Tomes Collection. 

Tomes Collection. 

C. H. B. Grant (p). 

C. H. B. Grant (p). 
Miss I. Hoods (c & p). 
G. Dalgleish (c & p). 
Stockholm M uscuiu 

(B.) 

Lord Lilford (p). 
Budapest Museum 
. Collett (p). 


11. 1. 3. 13 14. 
0. 2. 4. 1. 

U4. 9. 3. 1. 


11. 1. 3. lO. 

11. 1. 3. 10. 

7. 1.1. 49H. 

7.1 1.49G-497. 
11. 1. 3. 11. 

11. 1. 3. 12. 

49. 1. 16. 1. 

4. 10. 13. 3. 

46. 1. 2. 22. 


11 . 1 . 1 . 6 . 


94. 3. 1. 20 21. 


91. 1. 21. 1. 
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HYOTIS NATTERBRl Kuhl. 

1818. Vespertilio nattereri Kuhl, Ann. Wetterau. Gesellsch. Naturk., iv 
(= Neuo Ann., i), pt. 1, p. 83. 

1867. VesperUlio natlereri Bla»ius, Saugethiere Dentschlands, p. 88. 

1863. [Isotus naitcreri] var. typus Koch, Jahrb. des Vereins fiir Natur- 
kunde iin Her^ogthum Nassau, xviii, p. 430 (Wiesbaden, Nassau, 
Germany). • ^ 

1863. [Isotus natter eri] var. spelaus Koch, Jahrb. des Vereins fiir Natur- 
kunde im Herzogthum Nassau, xviti, p. 430 (Erdbach, Nassau, 
Germany). ^ 

1878. VesperUlio nattereri Dobson, Catal. Chiropt. Brit. Mus., p. 88. • 

1900, Myotis nattereri M6hely, Monogr. Chiropt. Hungariee, p. 179. 

1904. Myotis escaUrai Cabrera, Mem. Soc. Espafi. Hist. Nat., ii, p. 279 
(Bellver, L6rida, Spain). 

1910. Myotis nattereri and Af. escalerai Trouossart, Faune Mamm. d’Europe, 
pp. 29-30. 

Type locality,- - Haimu, Hessen, Germany. 

Geographical distrihution. — Central and southeiti Europe, 
west to Ireland, north to southern Sweden. 

Diagnosis , — Size miidiura among the Europe#in species (forcjarm 
about 38 mm., longest finger about 70 mm., condylobasal length 
of skull, 14*0 to 14*6 mm,); ear elongattul, extending about 
5 mm. beyond tip of muzzle when laid forward, the conch narrow 
^about 10 mm.), obscurely emarginato on upper half of posterior 
border, the tragus relatively longer than in any other European 
species, its height distinctly more than half that of conch ; foot 
about half as long as tibia ; wing membrane extending to base of 
outer toe ; edge of interfemoral membrane fringed. 

External characters, — General form essentially as in Myotis 
mystacinus, but differing in the following particulars : ear mu8h 
longer and relatively narrower, extending conspicuously beyond 
nostril when laid forward, its extremity more broadly rounded 
off (owing to more uniform convexity of anterior border), and 
concavity on posterior border even less evident; antitragus 
about as large as in M, mystacinus but less well dehned ; tragus 
relatively longer and more attenuate than in any other European 
bat, its height conspicuously more than half that of conch, its 
greatest width contained about times in length of anterior 
border, its terminal third almost linear, sometimes faintly 
recurved, the basal lobe usually small and ill defined ; insertion 
of wing membrane as in M, mystacinus, but membrane at first 
very narrow, so that in some specimens, particularly those that 
have been hardened in strong alcohol, the point of insertion 
appears to be on side of metatersus ; * tail rather shorter than 
he^ and body, only the cartilaginous extreme tip free;^arcar 
better defined than M, mystacinus, about as long ^ the 

distinctly fringed free border of interfemoral membrane. 

• 

* Sne^peoimens seem to have formed the balis of Myotis eseakrai 
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Fw and cdour. — Quality and distribution of fur essentially as 
in myatadnus, but free border of interfemoral membrane 
distinctly though not very densely fringed with hairs about 
l^mm. long. Colour of upper parts a lighter and less yellowish 
brown than in M. myatacinuay the exact shade intermediate 
between the wood-brown and broccoli-brown of Ridgwtiy, the 
longer hairs with faintly darker^ tips visible in certain lights ; 
underparts rather sharply contrasted whitish huffy grey; a well 
defined line of demarcation extending from shoulder to base of 
ear ; basal pojtion of hairs clove-brown ; muzzle and (ilieeks dusky, 
but ilot so dark as in M. myatacinua ; ears and membranes dark 
brown. . 

Shull, — In all its dimensions the skull is appreciably larger 
than that of Myotia myatacinua. In general form it is slightly 
less slender. Forehead rising more abruptly but occipital region 
not higher than main portion of brain-case, so that dorsal profile 
shows a stronger concavity in interorbital region than that of 
M, myatach/Uay while over greater extent of brain-case it is 
essentially flat, or slightly falling away posteriorly, instetid of 
rising by two well defined curves to lambdal region. Posterior 
palatal region about as in M, myatacinuay except that inesopterygoid 
space extends further forward, and median spine is better 
developed. Auditory bulla relatively smaller than in M, myata- 
cinuay its greatest diameter decidedly less than distance between 
bullse. 

Teeth, — In general the teeth resemble those of Myotia 
myatacinua apart from their greater size. They differ, however, 
in certain details of form : crown area of outer upi)er incisor 
appreciably greater than that of inner tooth ; angle at front of 
lower incisor row wider, though evident ; upper canine relatively 
weaker, its posterior cutting edge Jess developed, the cross section 
of its shaft half-terete owing to the obsolescence of postero- 
external and anterior longitudinal furrow ; lower canine with 
length of base much greater in proportion to height of shaft, and 
cingulum more oblique ; second upper premolar nearly equal to 
first in cross section ; crown area of large premolar not so great 
relatively to that of first molar, the cusps on inner border 
obsolete or absent; lower premolars wijkh less slender crowns, 
the cingulum of the third forming a very low, sometimes obsolete 
antero-internal cusp ; molars, especially w®, with narrower 
crowns. 

Meaaurementa, — External measurements of adult male from 
Colpin, Brandenburg, Germany, and adult male from Magdeburg, 
Germany : head and body, 50, 44; tail, 41, 40; tibia, 17, 16 ; 
foot, 8^2, 9*0; foreamii 39*2, 40*2; thumb, 7’0, 6‘2; third 
finger, 7 1, 71 ; fifth finger, 56, 56 ; ear from meatus, 18, 18; tragus, 
ll'0, 11 '2. Two adult females from Spain (No. 94. 1. 1. 8, Seville, 
and No. 8. 7. 23. 4 frdm Bellver, L^rida, paratype of JIf. eacalerai) : 
head and bodjs, 46 ; tail, 41, 43; tibia, 15, 17 ; foot, 7*6, 9*2 ; 
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forearm^ 36*4, 40*6 ; thumb, 7*2, 8*4 ; third linger, 69, 72 ; 
fifth finger, 52, 5(5; ear from meatus, 16, 16*6; tragus, #10*2, 
10±. For cranial measurements see Table, pp. 182-183. 

Spccinufns exmnined. — Sixty-seven, from the following localities: — * 

Scotland : Inverary, Argyllshire, 1. 

England: Harlech, Merionethshire, 3 ; Arrow Church, 6; Alcestcr, 
Warwickshire, 8 ; Lilford Hull, Noithauiptonshire, 5 ; TIeiiley-oii-Thames, 
Oxfordshire, 3 (B.M. and U.S.N.Sl.) ; Bradfiold, Berkshire, 1 ; Queen 
Camel, Somersetshire, 1 ; Devonshire, 1 ; no exact locality, 8. 

Thkland : Co. Longford, 1 ; Woodpnrk, Co. Galway, 1. 

Germany : 0])erlau8itz, Silesia, 1 ; Colpin, Brandenburg, 1 ; Magdeburg, 
Saxony, 2 ; Moritzburg, Saxony, 8 (IJ.S.N.M.). ' 

Austuia-Hunoary : Haida, Arva, Bohemia, 1. 

Switzerland: Canton Thurgau, 8 (IJ.S.N.M.); St. Gallen, 9 (B.M. 
and U.S.N.M.). 

Italy: Arezzo, 4 (B.M. and U.S.N.M.) ; Valesia, 1 (U.S.N.M.) ; Siena, 1 
(Mottaz) ; no exact locality, 4 (IJ.S.N.M.). 

Spain : Bellver, L^rida, 2 (B.M. and Genoa ; paratypes of uscalerai 
Cabrera); Seville,!. 


Itemarkis. 'Ihis siKicies is easily recognized by itS' rather small 
size, large ear, and very long, attenuate tragus. The exact point 
of insertion of wing mcimbrane ^ii side of foot is probably in all 
specimens the base of outer toe, but owing to a jxjculiar narrow- 
ing of the membrane along (xlge of metatarsal, the point of 
insertion sometimes appears to be at middle of side of foot. This 
effect is often increased by the action of strong alcohol. 


9. Inverary, Argyllshire, 

Scotland. 

1 ul. Langford, Ireland. 

9. Woodpurk, Galw'ay. 

2 9, 9 juv. Harlech, IMerionoth- 

shirc, Wales. 

0. .Arrow Churcli, Warwick- 

shire, England. 

8 al. Alcestor, Warwickshire. 

6 9 al. Lilford Hall, Northamp- 

tonshire. 

9. Bradficld, Berkshire. 

9 st. Henley, Oxfordshire. 

i pt. Henley, Oxfordshire. 

6 al. Queen Camel, Sumersot. 

1 al. England. 

9. O bo r la us i t z, Silesia, 

340 ni. (iermany. 
{\V. liaer.) 

6 al. Colpin, Brandenburg, 

Prussia. 

6 al. Magdeburg, Saxony. 

6, Magdeburg, Saxony. 

{Wolterstorff.) 

9. Haida, Bohonka. (ll’o/- 

terstorff.) 

3 d, 91' St. Gallen, (500 m. Swit- 

^ zerland. 
ko/er.) 


Duke of Argyll (p). 

Dr. G. K. Dobson 
(c & p). 

K. F. Hibbert (p). 

J. Backhouse (p). 

Tomes Collection. 

Tomes Collection. 
Lord Lilford (c & p). 

N. IT. Joy (c p). 

J. G. Millais (c & p). 
Heatley Noble (c & p). 
,B. H. Head (p). 

Dr. J. E. Gray (p). 
Lord Lilford (p). 


Dr. H. Gadow (c & p). 
Dr. W. Wolterstorff 
Lilford (p): 
Jjord I^ilford (p). 

O. Thomas^ (p). 


58 . 8 . 10 . 1 . 

76 . 11 . 8 . 2 . 

11 . 1 . 3 . 20 . 

11. 1. 8, Ift-IH. 

7 . 1 . 1 . 488 - 493 . 

7 . 1 . 1 . 736 - 743 . 
72 . 8 . 21 . 3 - 5 . 
72 . 11 . 12 . 13 . 
11 . 1 . 8 . 19 . 

1 . 11 . 2 . 1 . 

0 . 3 . 23 . 1 . 

11 . 1 . 3 . 21 . 

51 . 1 . 29 . 12 . 
99 . 1 . 9 . 6 . 


82 . 7 . 31 . 2 . 
92 . 12 . 1 . 1 . 
11 . 1 . 1 . 8 - 9 . 
11 . 1 . 1 . 7 . 


4 . 4 . 6 . 4 - 8 . 
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2 al. Arozzp, Italy. Florence Musdum (e). 85. 7. 6. 4-5. 

9 al.* Bellver, L^rida, Spain. A. Cabrera (p). 8. 7. 23. 4. 

I (Paratype of M. escalcraiy Cabr.) 

1 al. Seville. Dr. V. L. Seoane 94. 1. 1. 8. 

(c & p). 

MYOTIS EMARGINATUS Geoffroy. 

1806. Vesp\frtilw~\ enmrginatus GeofMoy, Ann. !Mu8. d’llist. Nat., Paris, 
VIII, p. 198 (Charlemout, Givet, Ardennes, Franco). 

1844. Vesp\ertilio] rufesecm (yrcspon, Faiine M^ridionale, i, p. 20 (near 
NimeSj Gard, France). Tyi)e in Nimes Museum. 

1853. •y[rsp/*r/iZioJ ciliatus Blasiua, Wiegmann’s Archiv fiir Naturge.se li., 
1853, I, p. 287 (near Cologne, Germany). 

1850. V[espertilid] schrankii Kolonati, Allgom. deutsclio Naturhist. Zoitung, 
Dresden, nouo Folgc, ii, p. 178. A nomen nudum (ex Koch and 
Giebel) cited as synonym of vmarginatuH. Not of Wagner, 1843. 
1858. Vespertilio ciliaius Blasius, Saugethiere Doutscblands, p. 91. 

1878. Vespertilio emargUmtus Dobson, Catal. Chiropt. lirit. IMus., p. 303. 
1880. Mfiotis cAliata var. budapestiensis ^largo, “ TMagyar orv. term6s- 
zetviAg. xx.nagygyili. munk, p. 255” (Budapest, Austria-Tlungary). 
See !M6holy, Moiiogr. Chiropt. Hnngarite, p. 170. 

18SK). Vespertilio 'iwglectus Fatio, Arch. Sci. Phys. ot Nat., Geneve, 3rd sor,, 
XXTV, p. 512, November 1890 (Valavraii, near Genova, Swit- 
zerland). Typo ill Genova Museum. 

1900. Myotis emarginatiis MZjlicly, Monogr. Chiropt. Hungarice, p. 170. 
1910. Myotis emargmatus Trouossart, Fauno ^ramm. d’Kurope, p. 28. 

Tjfpe locality. — Charleinont, (Jivet, Ardennes, France. 
Geograjfhieal distribution. — Central and southern Continentaf 
Europe. 

Diagnosis. — Size essentially as in Myotis nattereri (forearm 
about 4:0 nim., condylobasal length of skull about 15 min.) ; ear 
niofleratoly long, extending 2 to 3 nirii. beyond tip of muzzle 
when laid forward, its fiosterior border with a deep almost 
angular emarginatioii slightly alxive middle ; foot about half as 
long as tibia ; wing membrane extending to base of outer toe ; free 
margin of iiiterfemoral membrane sometimes fringed ; fur some- 
what woolly in textunj, the hairs of back tricolored, firab at 
base, yellowish at middle and dark brown at extreme tip. 

External characters. — Whole animal larger and more robust 
than Myotis mystacinus, though of essentially the same form and 
proportions. Ears and meml3ranes relatively thick and leathery, 
not semi-transparent as in the related small species. Ear 
moderately long, extending about 2 mm. beyond nostril 
when laid forward, its size and general form much as in M. 
mystadnus except that emargination of posterior border is deep 
and conspicuous, in most specimens forming an evident angle 
below, pinner surface of conch marked by seven or eight short 
but well developed cross ridges. Anti tragus small and ill-defined. 
Tragus slightly mo^e than half as high as conch, its greatest 
width confined nearly three times in length of • anterior border, 
both its margjn^ essentially straight from level of anterior base 
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to rather acute tip. Wing as in the related speciesc^ metacarpals 
falling short of elbow by about 3 mm. ; membrane insert^ at 
base of outer toe. Calcar slender, its termination usually marked 
by a distinct lobe, its length about equal to that of free border 
of interfemoral membrane. Tail relatively shorter than in M, 
mystacinus, extending to between ears when laid forward, only 
the minute cartilaginous tip free from membrane. 

Fur and colour, — Fur shorter and more dense than in M, 
myntarinua and M. naUereri, and of a slightly woolly texture 
unique among the European si>ecies, the hairs at middle of back 
about 8 mm. in length. Distribution of fur not peculiar ; free 
border of uropatagium sometimes with evident fringe. General 
colour buff, light and clear on underparts, dulled and irregularly 
clouded by darker brownish hair tips throughout upper parts ; 
basal half of hairs drab ; muzzle and cheeks dusky ; ears and 
membranes an indefinite rather light brown. 

Shdl. — In form the skull does not differ appreciably from 
that of M, nattereri, except that the rostral portion a^id palate are 
relatively more elongate and interorbital concavity is less strongly 
pronounced ; occipital region similarly low as compared with that 
of M, mystacinus. Mandible slightly more robust than in M. 
nattereriy but of similar form. 

Teeth, — The teeth are larger than those of Myotis myatacinuaj 
in this respect agreeing with those of M, natter eri. Upper 
incisors higher and more slender than in the preceding species, 
their crowns sub-equal in cross section ; lower incisors very 
slightly imbricjited, forming a broadly and evenly convex 
(U-shaped) row without anterior angle, the crowns of and ij 
alike in form and distinctly 4-cusped, that of 2 \ not thickened 
posteriorly and with no trace of postero-internal cusp. Canfnes 
about (M|ual to those of M, nattcreri in size, but shaft of upper 
tooth with evident postero-external longitudinal groove. First 
and second upper premolars even more strongly contrasted in 
size than those of M, myatacinm, the cusp of second only a little 
exceeding cingulum of first ; the two teeth less crowded between 
canine and large premolar than in M, mystacinus and M, nattereri ; 
lower premolars essentially as in M, nattereri^ but less closely 
crowded, and second relatively larger. Upper molars as in 
‘ M, nattereri, but crowns less narrowed ; a rudimentary commissure 
extending outward from base of hypocone and another extending 
inward from base of paracone ; lower molars not peculiar. 

Measurements . — IVo adult females from Florence, Italy: 
head and body, 40* 6 and 50 ; tail, 40 and 42 ; tibia, 19 and 19 ; 
foot, 8*4 and 8*6; forearm, 40 and 41 ; thumb, 8 and 7*8; 
third finger, 67 and 70 ; fifth finger, 56 and 57 ; ear from meatus, 
16*6 and 17 ; width ^)f ear, 11*4 and 12. For cranial measure- 
ments see Table, p. 183, ‘ , 
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Frajiob : Ne§r Nlmes, Gard, 1 (Nimes : type of rtifescens Orespon). , 
Austbia-Hunqary : Herkuleabad, 2. 

S\liTZERLANO : Valavran, near Genova, 1 (Geneva: type of 7 ieglectus 
Fatio). 

• Italy: Florence, 2 (U.S.N.M.); no exact locality, 1. 

RcmarJcH. — The peculiar form of the ear, the short, somewhat 
woolly fur, and the yellowish colour are highly characteristic of 
this well-defined species. • 

2 9. Hcrkulesbad, Hungary. Hon. N. C. Roths- 7. 9. 16. 9-10. 

child (p). 

skeleton Italy. (Prince Bona- Tomes Collection. 7. 1. 1. 733. 

without parte.) 
skull. 

MYOTIS BECHSTEINII Kuhl. 

1818. Vesper tilio hechstcinii Kuhl, Ann. Wottorau. Gesellsch. Naturk., iv 
(= Neuo Ann., i), pt. 1, p. 30 (Hanau, Hessen, Germany). 

1857. Vesperlilio hcchsteinii Blasius, Siiugethierc Dcutschlands, p. 85. 

1878. Vespertilio bechsteinii Dobson, Catal. Chiropt. Brit. Mus., p. 308. 
1900. Myotis bechstemii M6hely, Monogr. Chiropt. Hungariic, p. 184. 

1905. Vesp[ertilid] hechst\einii'\ ghidinii vol Vesp[ertiUo} ghidinii Fatio, 

Arch. Sci. Phya. et Nat., fl^eneve, 4th ser., xix, p. 511, May 15, 
1905 (Lugano, Ticino, Switzerland). Typo in Geneva Museum. 

1906. Myotis bechsteinii favonicus Thomas, Ann. and Mag. Nat. Hist., 

7th ser., xvm, p. 220, September, 1906 (La Granja, Segovia, 
Spain). Typo in British Museum. 

1910. Myotis bechsteini and M. bechstcini favonicus Trouessart, Fauno 
Mamm. d’Europe, pp. 30-31. 

« 

Type locality. Hanau, Hessen-Nassau, Germany. 

Geographical distribution, — Central and southern Eurojw, 
west to England, north to southern Sweden. 

diagnosis. — Size slightly greater than that of M, nattereri 
(forearm about 40, condylobasal length of skull, 16 to 17) ; ear 
elongated, extending about 8 mm. beyond tip of muzzle when laid 
forw’ard, the conch broad (about 15 min.), its posterior margin 
obscurely emarginate above, the tragus scarcely half as high 
as conch; foot about half as long as tibia; wing membrane 
extending to base of outer toe. 

External characters. — In general like Myotis nattereri^ but with 
broader ears and relatively as well as actually larger legs and 
feet (combined length of tibia and foot about 30 mm. instead of 
less than 25). Muzzle with moderately developed glandular 
swellings (these less evident than in M. mystacinus). Ear extend- 
ing considerably beyond nostril when laid forward, its length thus 
about as in M, nattereri^ but its breadth so much greater (about 
17 mm. instead of about 10 mm.) that the ear is relatively larger 
than ii^ny other European bat except Plecotua auritus ; form 
of ear essentially as in M, mystacinus^ the ypper half of posterior 
border faintly concave ; inner surface of couch with about eight 
rather ill-defined traifsi^erse ridges near posterior border ; anti- 
tragus about ^'S mm. in length along base, rather abruptly 



CHIROPTEBA 


180 ' 

rotlndedoff above, its inner margin not continuous ‘with posterior 
border of conch. Tragus aljout half as high as conch, its(form 
essentially as in M, mystacinm though a little more slender 
(greatest width contained nearly three times in height of 
anterior border) ; basal lobe small but well developed. Wing 
essentially as in M. myi<tacinuR ; third, fourth and fifth meta* 
carpals sub-equal, falling slioyt of elbow by about 5 mm. ; 
membrane inserted at base of outer toe. Calcar and free lK)rder 
of interfemoral membrane as in M, myRtaclnutt, Tail shorter 
than head and body (laid forward it extends to middle of crown) > 
the terminal vertebra frtx?. 

Fur and colour , — Quality and distribution of fur as in Myotiat 
mystacinuH and M, natiereri. Upper parts uniform woofl-brown 
with a slight tinge of umber, the exact shade) almost impossible 
to describe exactly ; underparts a huffy grey in strong contrast, 
irregularly clouded by the slaty brown of underfur ; ears and 
membranes an indefinite dark brown. 

Shull , — Jn general aspect the skull resembles thlfit of Myotw 
myotinf due allowance being made for its much smaller size, since 
it is much more slender than iu any of the other small species ; 
breadth of brain-case equal to about one-half distance from 
lamlxla to posterior border of narial emargination. Dorsal 
j profile rising gradually above rostrum and forming a strong 
convexity over antt)rior portion of brain-case, l)ehind which it is. 
essentially flat to lambda ; ventral j^rofile nearly flat, slightly 
elevated posteriorly ; occipital region slightly projecting, just 
sufliciently to conceal condyles when viewed from above. Brain- 
case ovate, noticeably wider than rostrum ; sagittal crest low but 
evident ; lamlxioid crest moderately developed at sides, obsolete 
at middle ; greatest depth of brain-case about two-thirds mastoid 
breiidth ; floor of brain-case with obscurely defined lateral grooves. 
Iiiterorbital region not evidently hour-glass shaped, owing to the 
slight widening at lachrymal level ; anterior upper border of 
orbit slightly ridged, llostrum slender, widening a little at 
anterior extremity, the dorsal surface smoothly rounded off* at 
sides, though with indication of a slightly developed median 
groove ; narial emargination narrow but deep, extending back 
about half way to level of anterior rim of orbit ; rostral depth 
at front of orbit about equal to distance from orbit to middle of 
canine ; palate long and narrow as compared with that of the 
other small species, l)oth transverse and lateral concavities evident, 
especially just behind middle ; anterior emargination rather large, 
sub-circular in general outline, extending back about to level of 
space betw een canine and first preiuolar ; posterior extension of 
palate about as broad as long ; interpterygoid space w'i^er than 
long, encroached on by blunt medial^ palatal spine. Mandible / 
essentially as in Myotis myolis, the coronoid process higher and 
with more oblique posterior border than in*tfie o^er small species. 

Te^h.— The teeth are rather small relatively to size of skulL 
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Upp^r incisors essentially as in M. mysiadnm but more slender. 
Lower incisors slightly imbric^ited, the row as a whole U-shaped 
or very broadly V-shaped, the form of the individual teeth not 
peculiar. Canines with no special peculiarities. Small upper 
premolars completely in tooth-row, not crowded, the crown area of 
first ecjual to about half that of canine, that of second to about 
two-thirds that of first, the height of first a little less than half 
that of canine, that of second about two-thirds that of first ; 
cingulum complete but not forming secondary cusps. Large 
Tipper premolar with crown area nearly three-(iuart(n’s that of 
first molar, its antero-interiial cusp well developed. Lower 
premolars essentially as in 3f. nnitercri. Upper molars with no 
special peculiarities except that is more reduced than in the 
other small species, its tranverse diameter through metacone 
noticeably less than half length of anterior bonier. Lower 
molars normal, but second triangle of m.^ a little more reduced 
than in the* other small spetues, though much less so than in 
M. myotis and M. oxygnathm. 

Meamrements . — Adult female from Sweden : head and body, 
46; tail, 38; tibia, 19*6; f(M>t,l)’8; forearm, 42; thumb, 9*6; 
third finger, 67 ; fifth finger, 56 ; ear from meatus, 22 ; ear 
from crown, 19; width of ear, 13*6; tragus, 10. Two adults 
from the New Forest, Hampshire, England : tibia, 18*8 and 20 ; • 
foot, 9 * 8 and 10*6; forearm, 39 and 42*4; thumb, 8 * 4 and 10 ; 
third finger, 64 and 68 ; fifth finger, 53 and 57. Adult male 
from Lugano, Switzerland (Ceiieva : type of yhidinii Fatio) : 
tibia, 19*4; foot, 10; forearm, 41*2; thumb, 10*4; third 
finger, 65; fifth finger, 53; oar from meatus, 21 ± ; ear from 
crotv^n, 19; width of ear, 13; tragus, 11±. Adult female from 
8te. Baumo, Var, France : head and body, 53 ; tail, 37* 4 ; tibia, 
20; foot, 10*4; forearm, 42*6; thumb, 9; third linger, 70; 
fifth finger, 57 ; ear from meatus, 25*6 ; ear from crown, 24; 
width of ear, 16*2; tragus, 11*8. Adult male from Cadillac, 
(lirtmdo, France : head and body, 45+ ; tail, 42 ; tibia, 20 ; 
foot, 9; forearm, 41 ; thumb, 8*8; third finger, 67 ; fifth 
finger, 56; ear from meatus, 26; width of ear, 15*6. Adult 
male from La Graiija, Segovia, Spain (type of favonicus Thomas) : 
head and body, 48 ; tail, 38 ; tibia, 20 ; foot, 8*4; forearm, 40 ; 
thumb, 8*2; third finger, 66 ; fifth finger, 55 ; ear from meatus, 
23; ear from crown, 19; width of ear, 14*6; tragus, 10*4. 
Adult female from Zay-Ugrocz, Hungary : head and body, 46*6; 
tail, 44 ; tibia, 22 ; foot, 9 ; forearm, 44 ; thumb, 9 ; third 
finger, 73; fifth finger, 59 ; ear from meatus, 25; ear from 
crown, ^*6; width of ear, 16; tragus, 11*8, For cranial 
measurements see Table, 183. ^ 

Specimens ^a^amined^Seventeen, from the following localities : — 

England: HeiijLey-on-^hames, Oxfordshire, 1; New Forest, Hamp-, 
shire, 6. • 

Sw%dbn: Sk&ne, 1 (UfS.N.M.). 
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France: Etupes; Doubs, 1 (Mottaz); Ste. Baume, Var, 1 (Gqnoa); 

Cadillac, Gironde, 1 (Lataste). ^ 

Switzerland: Lugano, Ticino, 1 (Genova: typo of ghidinii Fatio). 
•Spain : La Granja, Sogovia, 1 (type of favoniens Thomas). • 

.Austria-Hungary: Zay-Ugrocz, Trenc86n, 4 (B.M. and U.S.N.M.). 


Hemarhs, — This animal is recognizable among l^uro^an bats 
by its medium size and very ISrge ears. On the basis of the 
material examined I am unable to distinguish a Spanish or 
western geographical race. 

d. IIoiiloy-on-Thamcs, Ox- J. G. Millais (r). 0. t). 14. /. 

fordshire, Kngland. 

1. New Forest, Hampshire. Hr. W, E. Loach (p). 5G. a. 

2. New Forest, Hampshire. G. W. 11. Blagg (c & p). 7. 7. 16. 1- 2. 

(5 al. La Granjn, Sogovia, M. do la Escalora (c). 6.11.4.1. 

Spain. Ct’ypo of M. favonicits Thos.) 

<5, 9 al. Zay-Ugrocz, Troncs6n, Budapest Museum 6. 6. 20. 1--2. 

Hungary. (e). 

1. Europe. Leydoii Museum. 4. 28. 23. 


MYOTIS DAUBEI^TONII Kuhl. 

1819. VesjDerlilio daubentonii Kuhl, ‘Ann. Wotterau. Gosellsch. Naturk., iv 
(= Neuo Ann., i), pt. 2, p. 195 (Hanau, Ifessen, Germany). 

^839. Veapertilio mdilis Jenyns, Ann. Nat. Hist., ni, p. 73, April, 1839 
(Aukland St. Andrew, Durham, England). 

1844. V[c»pertiUo] lanatus Crespon, Faune M6ridionalc, i, p. 15 (South of 
Nimes, Gard, Franco). Type in Nimos Museum. 

1857. Vespcrtilio daiihentmiii Blasius, Saugethiere Deutsohlandsj p. 98. 
1871. Vespertilio capticinellus “Koch, Bayr. Fauna,” Fitzi ngcr, Sitzungsbor. 
kais. Akad. Wissensch. Wien, Matli.-Naturwiss. Classo, nxii, pt. 1, 
p. 206 (Bavaria ?). , 

1871. Vespertilio viinuicllus “Koch, Bayr. Fauna,” Fitzinger, Sitzungsbor. 
kais. Akad. Wissensch. Wien, Math.-Naturwiss. Classo, LXii, pt. 1, 
p. 206 (Bavaria?). 

1871. Vespertilio daubentonii, alhus Fitzinger, Sitzungsbor. kais. Akad. 
Wissensch. Wien, !Math.-Naturwiss. Clusse, lxii, pt. 1, p. 210 
(Uenaming of V. sedilis Jenyns). 

1878. Vespertilio daubentonii Hobson, Catal. Ohiropt. Brit. ^lus., p. 297. 
1890. Vespertilio staujferi Fatio, Fauno Vert. Suisse, v, 3'"" suppl. aux 
Mainm., p. 6 (Lucerne, Switzerland). MS. synonym; repudiated, 
1900. Myotis daubentonii M6holy, Mouogr. Ohiropt. Hungarite, p. 164. 

191©. Myotis daubenioni Trouessart, Faune Hamm. d’Europe, p. 27. 

Type locality , — Hanau, Hessen-Nassau, Germany. 

Geographical distribution, — Euroi)e from the Mediterranean 
north tb central Norway, west to Ireland, east into Asia. ' 

Diagnosis . — Size nearly iis small as in Myotis mysfacinm 
(forearm about mm., longest finger about 60 inm.,\mdylo- 
basal length of skull. 13 ‘4 to 13 *8^; oar moderately long, 
extending about 2 mm. beyond tip of muzzle when laid forward, 
its posterior border with shallow incousfddlious emargination ; 
foot deeididly more than half as long as tibia ; ^i|ig membrane 
ext^^injf to side of metatarsus ; last caudal vertebra free. * 
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Ilfcternal characters , — Smallest of the large-footed European 
species. General form less slender and delicate than in M. 
mjfstacmuHy the tail and legs relatively shorter. Ear rather 
short, extending, when laid forward, about to tip of muzzle; 
anterior border faintly and evenly conve^x from basal lobe to 
narrowly rounded-oft* tip ; posterior border with shallow though 
evident concavity above ; antitra^us small and ill-defined ; tragus 
about half as high as conch, its greatest width contained three 
times in length of anterior border, the ix>sterior border 
moderately and evenly convex, the anterior bord(5r nearly 
straight; the tip rather blunt ; posterior basal lobe relatively 
large and well defined. Wing slightly broader than in M. myata- 
cinusy the three main metacarpals evidently graduated from 
third to fifth, the third very slightly shorter than forearm ; 
membrane inserted at middle of metatarsus. Eoot large, 
appreciably more than half as long as tibia ; calcjar slender, 
very long, tivithout keel on j)osterior border and with slight 
terminal lobe, its lengtli fully double that of fr(Hi border of 
interfemoral membrane. Tail ^al)Out as long as l)ody without 
head, the terminal vertebra free from membrane ex(;ept for an 
exceedingly narrow strip extending outward along each side. 

Fur and colour, -Fur slightly shorter and more dtmse than 
that of M, mysiaeinuHy but with no peculiarities of distribution ^ 
<3xcept that it tends to spread farther outward along dorsal 
surface of interfemoral membrane ; free border of uropatagium 
not fringed, but a slight fringe is usually present along basal 
half of calcar. Colour above essentially as in M. nattereriy 
though usually inclining more definitely toward wood-brown ; 
undbrparts bufFy grey usually less contrasted than in M, nattereriy 
though sometimes pale enough to produ(?e a distinct line of 
demarcation along sides of neck. Muzzle anil cheeks dusky. 
Membranes and ears an indcjfiiiite brown. 

Skull , — The skull of Myotia dauhentonii is smaller than that 
of any other European species except M, myatacinua. From this 
it is immediately distinguishable by its noticeably greater breadth 
both of rostrum, palate and brain-case, by the relativeh* lower 
occipital region, and relatively doop(^r rostrum. Posterior exten- 
sion of palate short and broad, the width just behind molars 
greater than length to tip of hamular ; median projection angular, 
seldom forming a distinct spine. Greatest breadth of brain-case 
slightly though appreciably more than greatest length of skull. 
Mandible with coronoid process low, scarcely rising above level 
of condyle. 

Teetf^ — Teeth relatively smaller than those of Myotia myata- 
cinusy a difference particularly noticeable \fi the crown areas of 
the first and second ujlper molars. Upper incisors as in myataemusy 
but with cingulum Idsg developed. Lower incisors very slightly 
imbricdW, ^ form of the row vacillating between (J-slmped 
and biroadly V-shaped^ the cusps as in M, myatacinua but less 
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developed. Canines both above and below weaker and less 
trenchant than in M, mystacinwi, their form essentially as in 

M, nattereri, Premol^rs 
and lower molars not 
obviously different from 
those of M. my8tacinu8. 
Upper molars peculiar as 
compared with those of 
the small-footed European 
species in the presence of 
an evident protoconule on 
ankirior commissure of 
protocone, the small cusp 
provided with a small 
but distinct secondary 
commissure extending to 
base of partlCoiie ; m} and 
with a small commis- 
sure extending from base 
of hypocone to base of 
metacone and partly fill- 
ing depression lying be- 
tween these cusps. 

Mt/otiit daubentimii, Teeth X 10 . Measure)nent8, — Two 

adult males from Upsala, 
Sweden: head and body, 43 and 44; tail, 34 and 36 ; tibia, 17 
and 17*4 ; foot, 11 and 11 ; forearm, 37 and 37 ; thumb, 8 ’4 
and 8 ; third finger, 62 and 59 ; fifth finger, 49 and 49 ; ear 
from meatus, 13 and 13 ; width of ear, 10 and 9*6. Adult ^nale 
and female from Lecco, Italy : head and body, 42 and 45 ; tail, 

36 and 39; tibia, 16 and 17; foot, 10 *6 and 11; forearm^ 

37 and 38 ; thumb, 8 and 8 ; third finger, 62 and 62 ; fifth finger, 
51 and 51 ; ear from meatus, 13 *6 and 13*6; width of ear, 9 *6 
and 9*4. For cranial measurements see Table, p. 190. 

Sj^ecimenH examined. — Seventy- three, from the following localities : — 
Scotland : No exact locality, 1. 

Ekolakd : Bowdon, Cheshire, 1 ; Knutsford, Cheshire, 1 ; Stratford- 
on-Avon, Warwickshire, 2 ; Hillingdon, Middlesex 1, ; Kpping, Essex, 2 ; 
Northamptonshire, 1; Henley-on-Thames, Oxfordshire, 2 (B.M. and 
U.S.N.M.); Christchurch, Hampshire, 1 ; Devonshire,!. 

Sweden: Upsala, 3 (B.M. and U.S.N.M.); upland, 1; no exact locality, 2. - 
Switzerland : Geneva, 1 (Mottaz). 

France : Near Nimes, Gard, 1 (Nfmes : type of lanatus Crespon). 
Italy: Lecco, Lombardy, 21 (U.S.N.M.) ; Pavia, 1 (U.S.N.M.); 
Florence, 80 (Mottaz). 

Remarks , — This species is immediately recognizal^ among 
the European *memb«*s of the genus by its small size, large foot, 
and naked upper surface of legs. ^ 

1. Scotland. Dr. J. Madjgiilivray (p). * 

6. iBowdon, Cheshire, Eng- T. A. Coward (c 11. 1. 3. 60. ' 

land. • * . 
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9, Knutsford, Cheshire. T. A. Coward (c & p). 11. 1. 3. 22. 

2. Stratford-on-Avon, War- Tomes Collection. 7.1.1.486-487. 

wickshire. 

6 al. Hillingdon, Middlesex. O. Thomas (c & p). 84. 1. 29. 1.. 

2 al. Epping, Essex. H. Doubleday &p). 44. 10. 21. 1-2. 

al. Northampton. Mrs. Jonyns (r). 

? st. Henley, Oxfordshire. J. G. Millais (c & p). 1. 11. 2. 2. 

1 al. Christchurch, Hamp- Cord Lilford (p). 87. 9. 1. 1. 

shire. 

6, Upland, Sweden. Lord Lilford (p). 11. 1. 1. 25. 

(G. Kolthoff.) 

2. Sweden. Stockholm Museum 46. 6. 2. 15. 

(e). 48. 6. 28. 3. 


MYOTIS CAPACCINII Bonaparte. 

1837. Vcspertilio capaccinii Bonaparte, Iconogr. Faun. Ital., i, fasc. xx 
(Sicily). Type in British Museum. 

1839. VesperUlio megapodius Temminck, Monogr. do Manim., ii, p. 189 
(Sardinia). 

1841. Vesplertilio] dasyptts dc Sedys-Longchamps, Atti della seconda 
Kiunione degli Scienziati f taliani, Torino, 1840, p. 249 (Published 
as synonym of capaccinii), 

1844. Vesplertilio] pellitcens Crespon, Faune M6ridionale, ], p. 16 (Cave 
near Pont-du-Gard, Gard, Prance). 

1857. Vespertilio capaccinii Blasius, Saugethiere Deutschlands, p. 101. • 

1877. Vespertilio blasii Major, Atti Soc. Tosc. Sci. Nat., Pisa, in, p. 108 

(New name for the capaccinii of Blasius should it prove to be 
aifferent from that of Bonaparte). 

1878. Vespertilio niajori Ninni, Atti Rcale Instit. Veneto, 5th ser., iv, 

pt. 1, p. 721 (Substitute for blasii Major). 

1878. Vespertilio capaccinii Dobson, Catal. Chirupt, Brit. Mus., p. 293. 
1901. Myotis capaccinii Thomas, Proc. Zool. Soc. London, p. 37. 

1910. Myotis (LeuconoU) capaccinii Trouessart , Faune Mamm. d*Europe , p. 26. 

Type locality, — Sicily. 

Oeographical distribution - -M&literrane&n region, north to 
Italian Switzerland, east into Asia. 

Diagnosis, — Not so small as Myotis daubentonii (forearm about 
42 mm., longest finger aljout 68 mm., condylobasal length of 
skull, 14*0 to 14’8.mm.), but similar in form and proportions ; 
wing membrane extending to ankle ; last caudal vertebra free ; 
tibia and adjacent membrane densely furred. 

External characters. — In all essential features the external 
form is as in M. daubentonii. The foot, however, is relatively 
larger, and the wing membrane is inserted at the ankle. 

Fur and colour. — Fur rather dense and short, the hairs at 
middl^of back about 6 mm. in length; distribution peculiar 
among the European members of the gpnus in its tendency to 
spread on membrane^, farming a distinct patch on upper surface 
of wing at elbow aitc^ extending over entire uropatagium to level 
of feet, the fiftry covering of tibia and immediately adjacent 
menfbrane fboth abpve and below) especially dense. Colour 
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above a light drab tinged with grey or with ouru-dralx. the 
general effect paler and more greyish than in any of the other 
European species ; underparts pale bully grey, rather strongly^ 
contrasted and with moderately well-defined line of demarcation 
along sides of neck. Underfur slaty black. Muzzle and 
cheeks faintly dusky. Kars and membranes an indefinite rather 
light brown. ® 

Skull, — In all respects the skull so closely resembles that of 
Myotw dauhentonii that it is only distinguishable by its larger 
size. From the skulls of M, nattereri and M. emarginatuH it 
differs in its greater breadth, a character perhajjs most readily 
appreciable in the form of the post-palatal region. 

Teeth. -Except for their larger size the teeth rescmible those 
of Myotls dauhentonii. The crown area of upper molars is 
relatively less than in M. nattereri and M, emarginatm, though 
wr* retains the broader outline characteristic of M. dauhentonii 
and M. myntacinus. Upper molars with protocoaulo and its 
accessory small commissure, and and with commissure 
between hypocone and mctacone as in M. dauhentonii. 

Meamrernents . — Average an(l ^extremes of forearms in four 
males and eight females from Lugano, Ticino, Switzerland : 
males, 39 • 9 (38 -8-41); females, 39 * 4 (38 • 8-40 • 4). Sicily 
•(type): tibia, lo*6 ; foot, 12; forearm, 39*2; thumb, 10 ; third 
finger, 56*2; fifth finger, 50. Adult male from Corleono, Sicily : 
head and body, 49 ; tail, 38 ; tibia, 16 ; foot, 10 ; forearm, 41 ; 
thumb, 8*2; third finger, 68 ; fifth finger, 55 : (iar from meatus, 
15 ; width of ear, 10*4. Two adult males from Sassari, Sardinia : 
head and body, 50 and 51 ; tail, 37 and 37 ; tibia, 16*4 and 17 ; 
foot, 10*6 and 11 ; forearm, 39*4 and 41*6; thumb, 8*4 ftnd 
8*6 ; third linger, 66 and 69 ; fifth finger, 51 and 56 ; oar from 
meatus, — and 14*4; width of ear, 10 and 10. For cranial 
measurements see Table, p. 191. 

Specimens cjuimincd. — Sevouty-two, from the following localities : — 

Austrta-Hunuauy : Horkulosbiid, 1. 

SwiTZKRLANu: Near Lugano, 49 U.S.N.]\r., and Mottaz). 

Italy: Finalborgo, Liguria, 2 (Genoa); Pavia, 1 (U.S.M.M.); Gstia, 
Koine, 2; Marsala, Sicily, 1; Corleono, Sicily, 1 (U.S.N.M.); Sicily, no 
exact locality, 1 (typo). 

Sardinia: Cagliari, 4 (B.M. and U.S.N.M.); Sassari, 5 (U.S.N.M.); 
Grotte de Sardale, 2. 

France : Marseilles, 1 (U.S.N.M.). 

Spain : Inca, Majorca, Balearic Islands, 1 ; Elche, Alicante, 1. 

Bemarhs, — In general apjiearaiujo this species resembles 
Myotis dauhentonii; but it is immediately recognizable by its 
even larger foot, and by the densely pubescent upper s^face of 
leg, the latter character unique among ]^uroi)ean bats. 

4 9. Near Lugano, Ticino, O. Thomas 0*^ 2. 8. 4. 10-14. 

Switzerland. • 

4 (E. H. Zollikofer.) 

\ 2. , Ost^, Home. Dr.L. Samhou(c&F). 1. 1. 2. 
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skeleton Italyjs (Prince Bona- 

with,WLt parte.) 
skull. 

9. Marsala, Sicily. 

• {A. Rohci'L) 

2 al. Cagliari, Sardinia. 

2 al. Grotte de Sardale, Sar- 

dinia. 

6. Inca, Majorca, Balearic 

Islands. 

6, Elche, Alicante, Simiii. 


Tomes Collection. 7. 1. 1. 734. 
(Type of species.) 

O. Thomas (p). G. 8. 4. 21. 

Florence Museum (e). 85. 7. 6. G--7. 
O. Thomas (p). 0 . 12. 3. 1-2. 

O. Thomas and R. I. 0. 7. 1. 3. 
Pocock (c (fe p). 

G. S. Miller (c). 8. 8. 4. 13. 


MYOTIS DASYCNEME Boie. 

1823. Vespertilw mystneinus Boie, Isis, p. 9G5. Not F. mystacinus Kuhl 
(Jutland, Denmark). 

1825. Vespertilw dasycneme Boic, Isis, p. 1200 (Renaming of mystacinus 
Boie). 

1839. Vespertilio limnophilns Tomminck, !Moiiogr. de Mamm., ii, p. 17G 
(Holland). 

1857. Vespertilio dasycneme Blasius, Siiugethiero Deutschlands, p. 103. 
1878. Vespertilio dasycneme Dobson, Catal. Chiropt. Brit. Mus., p. 295. 
1904. Myotis dasycneme Trouossart," Catal. Mamm. Tam viv. fpiam foss., 
suppl., p. 88. 

1910. Myotis dasyemme Trouossart, Faune Mamm. d’Europe, p. 27. 

Type locality,- Chalk (juarries at Dagbiorg, near Wiborg, 
Jutland, Denmark. 

Oeoyraphical distribution. — Central and .simthern Europe, 
west to the Atlantic coast,* north to Hwcderi, east into Asia. 

Diagnosis. — Form and x>rop<>rtions essentially as in Myotis 
dawbentonii and M. capaccinii, but size much larger (forearm 
about 47 inm., longest finger about 75 min., condylobasal Icmgth 
of skull about IG mm.) ; tibia and adjacent membrane naked. 

External charneters. — Form not essentially different from the 
other Eurojiean members of the large-footed group. Tragus 
relatively shorter than in any other European Myotis, its height 
distinctly less than half that of conch, its anterior border slightly 
coneave, its posterior border slightly convex below, thei* more 
abruptly convex to bluntly rounded- off tip, the two margins 
essentially parallel through lower half. Free border of uro- 
patagiuin without fringe. 

Fur and colour. — Distribution of fur as in Myotis daubentonii ; 
quality not peculiar, the longest hairs on middle of back about 
8 mm. in length. Colour of upper parts a light yellowish wood- 
brown ; underparts strongly contrasted greyish white with a 
tinge o^buff, the lino of demarcation along sides of neck well 
defined. Muzzle and cheeks scarcely contrasted dusky. Under- 
fur slaty black. Ears anti membranes an*indefinite (lark brown. 
• 

* suppos^ British record is probably erroneous (see Barrett- 
^is^ Brit. Mamm., i, pp. 157-168. December, 1910). 
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Shull , — The skull is large, slightly exceeding ^that oi^Myotia 
bechsteinii in length and noticeably surpassing it in breadih and 
robustness. Its general appearance is the least typically Myotis- 
like of any European member of tlu5 genus, a peculiarity 
heightened by the (irovvding of the sinall premolars and conse- 
quent shortening of anterior portion of tootli-row. Allowance 
being made for the great diflerence in size the skull is not very 
unlike that of Myoih daiihmffAiii, but the rostrum is relatively 
shorter and the brain-case broader and more depressed. Sagittal 
crest barely indicated ; auditory bullae proportionately as in the 
smaller animal, less inllated than in M. hechittrinti ; lachrymal 
ridge well d(?velof)ed, its lower extremity separated from lachrymal 
foramen by an e\’ident notch. 

Teeth, 111 form the t(}eth resembh; those of the small Myotis 
daubentonli ; molars decidedly more robust than those of M, 
hechtateinii, tin? width of the crown diminishing much less rapidly 
toward inn(ir border ; small j)remolars much crowded, the second 
barely or not visible from out(*.r side, the diameter* of its ci*own, 
however, not much less than that of antfirior tooth ; upper 
molars as in M. daiihentonii and M, capaeeinii ; mandibular teeth 
with no special peculiarities, the preinolars and outcir cusps of 
molars more slender than in M. heehateinii and 3L danhevdonil, 

MeasurementH , — Two adult males from Maastricht, Ifolland : 
hekd and body, 57 and 58; tail, 49 and 51 ; tibia, 19*8 and 
20*2; foot, 11 *8 and 12; forearm, 43 0 and 44 ; thumb, 9‘G 
and 9 ; third finger, 72 and 77 ; lifth finger, 57 and, 62 ; ear 
from meatus, 17 and 17*2; width of ear, 10*6 and 11. Two 
adult females from the same locality : head and body, 60 and 61 ; 
tail, 47 and 46 ; tibia, 18 and 18 ; foot, 11-4 and 11 ; forearm, 
44 and 44; thumb, 9 and 9 ; third finger, 76 and 75 ; Vifth 
finger, 61 and 60; ear from meatus, 16*6 and 17 ; width of ear, 
11 tuid 11. Eor cranial measurements see Table, p. 191. 

SjH^cimens cxamimd. — Six, from the following localities : — 

HoLiiAND: Leyden,!; Maastricht, 4 (U.S.N.IM.). 

tiEiiOiUM : Near Numnr, 1. 

1. Leyden, Holland. Tomes Collection. 7. 1. 1. 501. 

(//. Schlcijel.) 

6 al. Namur, Belgium. Rev. I). B. licbbe 9. 1. 11. 1. 

(c & p). 


MYOTIS MYOTIS Borkhausen. 

1775. Vespertilio murinvs Schreber, Saugthiere, i, p. 165 (Not of Linnaeus, 
1758). 

1797. Ves2iertilio myotis Borkhausen, Deutsche Fauna, i, p. 80 Germany). 
1797. Vespertilio myosotis B[orkhanse]n, Der Zoologe (Compendiose 
Bibliothek gemdinniitzigsten Kenntnisse fiir alle Stiinde, pt. xxi), 
Heft v-viii, p. 46 (Germany). 

1800. . Ve»0ertil%o myosotis Bechstein, Pennant’s ^Allgonmino Uebersicht det 
jierf^sigen Thiero, p. 632 (Germany). 
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1801. Xespertili^ myotis Bechstein, Gomeinn. Naturgesch. Deutschl., i, 
ar 2nd ed., p. 1154 (Described but not named in Ist ed., 1789, p. 164) 
Thuringen, Germany. 

1827. Vespertilio suhmurinus Brehm, Ornis, Heft iii, p. 24 (Benthendorf, 
• Thuringen, Germany). 

1844. V[espertilio] latipinnis Crespon, Fauno M6ridionale, i, p. 17 (Near 
Nimes, Gard, France). 

1857. Vespertilio murinus Blasius, Sangethiero Deutschlands, p. 82 (Not of 
Linnceus, 1758). 

1863. [Myotus murinus'] var. iypus Koch, Jahrb. des Veroins fiir Natur- 
kundo im Herzogthum Nassau, xviii, p. 415 (Wiesbaden, Nassau, 
, Germdhy). 

1863. [Myotus murinus] var. alpinus Koch, Jahrb. des Vereins fur Natur- 
kunde im Herzogthum Nassau, xviii, p. 415 (St. Gothard, Uri, 
Switzerland). 

1878. Vespertilio murinus Dobson, Gatal. Ghiropt. Brit. Mus., p. 309 (Not 
of Linnieus, 1758). 

1886. Myotis murina var. spclma Bielz, Yerhandl. u. Mitthoilungen des 
Siebonburgischen Vereins fiir Naturwissensch. in Kermannstadt, 
XXX vj, p. 83 (Homo rod- Almas cave, Hungary). 

1897. Myotis myotis Miller, Ann. and Mag. Nat. Hist., 6th scr., xx, p. 383, 
October, 1897. 

1909. Myotis myosotis Miller, Ann. tMus. Zool. B. Univ. Napoli, N.S., iii. 

No. 3, p. 1, April 26, 1909# 

1910. Myotis myotis and AT. m. spelssa Trouossart, Faune Mamm. d’Europe, 

p. 32. 

Type locality, — Thuringen, Germany. 

Geographical distribution. — Central and 80 uth(?rn Continental 
Europe, west to Portugal, north to southern Sweden, eastward 
into Asia. One record of its occurrence in England.* 

Diagnosis. — Largest spcicies of European Myotis (forearm, 
57 Jo 64 mm.; longest finger, 100 to 110 mm.; condylobasal 
length of skull, 22 to 2.3*6 mm.) ; form heavy, membranes thick 
and leathery ; ear moderately long, extending about 5 mm. 
beyond tip of muzzle when laid forward, its posterior margin 
scarcely or not omarginate above middle ; foot slightly more than 
half as long as tibia ; wing membrane extending to base of 
outer toe. 

External characters. — Although one of the largest European 
bats Myotis myotis does not differ conspicuously in form from 
the small M. mystacinus, except that its tail and legs are relatively 
shorter. The general build is not remarkably heavy as compared 
with other European species of approximately the same size, but 
the ears and membranes are rather thick and leathery. Ear 
moderately long, extending about 5 mm. beyond nostril when 
laid forward ; anterior margin moderately convex from base 
nearly to rather narrowly rounded-off tip ; posterior border with 
shallow ill-defined concavity above ; antitragus low and long, 
marked off posteriorly^ by a well-defined notch and not continuous 
with posterior border of conch; tragus about half as high as 

* Ball, Hist. Bsifcish Quadrupeds, p. 38, 1836 ; *<But in England it . . . 
has hitjierto only been taken in the gardens of the British Museum.” 

o 
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conch, its greatest width (slightly above level of ft,nterioif base; 
contained about 2^ times in length of anterior margiifj the 
posterior border convex to just below rather bluntly rounded tip, 
the anterior margin straight, posterior basal lobe small but well 
developed ; inner surface of conch with seven or eight ill-defined 
transverse ridges near posterior border. Wing rather broad but 
with no special j)eculiarities of form ; inetacarpals somewhat 
elongated relatively to phalanges as compared with the smaller 
species, the third, fourth and fifth slightly but evidently 
graduated, the third scarcely shorter than forearm ; membrane 
inserted at side of metatarsus, but with a narrow strip extending 
to base of outer toe as in M. natiereri. Poot sliglitly more than 
half as long as tibia ; calcar heavy at base but tapering rapidly 
and terminating obscurely, its posterior border with slightly 
indicated keel, its length about equal to tliat of fi’ee border of 
interfemoral membrane. Tail about as long as body without 
head, only the extreme cai'tilagiiious tip free from membrane. 

JfW and colour , — Kelatively to size of animal the'TPur is rather 
short (longest hairs of back about 10 mm.); in distribution it 
shows no peculiarities ; free bjrder of iiropatagium without 
fringe. Colour an indefinite broVn much like that of Myotis 
natiereri^ the exact shade intermediate between the wood-brown 
and broccoli-brown of Ridgway, usually paler on head and neck 
than on back, and in immature individuals than in adults, the 
hairs slate-black through bastil half, then light wood-brown 
followed by'a darker though not strongly contrasted terminal 
area. Underparts strongly contrasted greyish whites with a 

slight bufty tinge ; a well-defined 
line of demarcation along ijides 
of nock to ea)‘, emphasized in 
njgion of shoulder by a slight, 
diflTused blackening of etlge of 
dark area. Muzzle and cTieeks 
dusky. Ears and membranes an 
indefinite brown. 

Skull , — Though much larger 
than that of any of the other 
European species of Myotis, M, 
oxygnathus excepted, the skull of 
Myotis myotis is one of the most 
slender in general outline. The 
brain-case is longer proportion- 
ately to its breadth and is less 
contrasted with rostrupi than in 
the small members of the group ; 
gieatost breadth of brain-case 
about one^-half distance from 
lambda^tp posterior marpn of nares. Rostrugi relatively deep 
and. i^rorbital concavity relatively shallow; occipital ^region. 
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apbou^on level with main portion of brain-case, and very slightly 
overhanging foramen magnum ; ventral profile scarcely elevated 
posteriorly ; palate rather narrow (essentially as in M, mystacinus ) ; 
■dridth of posterior extension of palate less than its length, median 
spine short but well developed ; posterior border of anteorbital 
foramen over anterior root of first molar ; mandible with coronoid 
process relatively higher and narrower than in the small species, 
its posterior border much more oblique. 

Teeth . — The dentition is of a less primitive type than in the 
smalj Europfjan species of Myotis. This is indicated by the 
general tendency to recluction shown especially in the lower 
incisors, the small premolars and the posterior lower molar. 
Upper incisors rather high and slender but not essentially 
different in form from those of M. mystacinuBy the cingulum of 
inner tooth obsolete, that of outer slightly developed. Lower 
incisors very strongly im- 
bricated, thg outline of the 
row U-shaped or broadly 
V-shaped ; cutting edge of 
/j and i .2 trifid, but decidedly 
oblique owing to reduction 
in size of outer cusp ; a 
minute cingulum cusp usu- 
ally present at extreme outer 
edge ; ^ with small postero- 
internal tubercle ; sub- 
terete, 4-tuberculato, the me- 
dian outer tubercle largest. 

Canines relatively smaller 
than in M. niystacinus and 
with less developed posterior 
cutting edge, their form 
essentially as in M. nattereri 
and M. emarginatus. Small 
upper premolars much Myotu myotis. Teeth x lo. 

crowded, the second usually 

forced inward from line of tooth-row, sometimes so much so that 
the first is practically in contact with large premolar. In form 
they show no special peculiarities ; shaft subterete ; cingulum 
well developed. Large upper premolar more reduced than in the 
small species, the inner margin of crown a mere cingulum at base 
of main cusp, and without trace of secondary cusps. Lower 
premolars not peculiar in form, but middle tooth usually more 
crowded between first and third than in the small members 
of the group. Molars showing no special j)eculiarities of form ; 
thickening that represents hypocone in w} and barely 
indicated ; w® more reduced than in the small species, its meta- 
cone scarcely more than a slight widening of terminal portion of 
third fommiss&re. Fipst and second lower molars essentially as 
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in the smlill species, except that cingulum does not &rm a p^ltero- 
internal cusp behind entoconid ; with hypoconid and ento- 
conid more reduced than in the small spc^cies, the hypoconid 
displaced further inward, so that second triangle is barely haft 
as large as first and conspicuously different from it in form. 

Measuremenitt . — Average and extremes of four adult females 
from Tiigerwilen, Thurgau, Switzerland: head and body, 75*7 
(72-79); tail, 56-3 (54-60); tibia, 26*1 (25-4-26-6); foot, 
14-7 (13-16); forearm, 63 (63); thumb, 13*1 (12 *8-13 -4) ; 
third finger, 107-7 (106-109); fifth finger, 85-2 (84-86); ear 
from meatus, 27 • 6 (27-28) ; width of ear, 18*1 (17 • 6-19). Two 
adult females from Mte. Generoso, Ticino, Switzerland : head 
and body, 72 and 76 ; tail, 50 and 51 ; tibia, 25 and 25-4 ; foot, 
^ 15 and 14*4 ; forearm, 62 and 63-6 ; thumb, 13 and 12 ; third 
finger, 104 and 107 ; fifth finger, 83 and 84 ; ear from meatus, 
27 and 28; width of oar, 18 and 18*6. Adult male from 
Florence, Italy : head and body, 68 ; tail, 55 : tib^i, 25 ; foot, 
13; forearm, 61; thumb, 12; third finger, 100 ; fifth finger, 78 ; 
oar from meatus, 27*6; width of ear, 17*6. For cranial 
measurements see Table, p. 196. • 

Specimens examined. — Ninety-five, from tho following localitios : — 

France : Cadillac, Gironde, 1 (U.S.N.M.) ; Klmos, Gard, 2 (B.M. and 
Nimes ; representing latipinnis Crespon, but not typo). 

Germany: Hamburg, 1; Nicsky, Silesia, 11; Strass, near Burgheim, 
Bavaria, 8 ; Heidelberg, Baden, 1. 

Austria-Hungary : Herkulesbad, 1 ; Fiinfkirchen, S.W. Hungary, 2. 

Roumania: Bustenari, 3; Sinaia, 1 (U.S.N.M.). 

Switzerland : Geneva, 7 (Mottaz) ; Grotto de Vallorbe, Vaud, 1 
(Mqttaz) ; Boudry, Neuchatel, 2 (Mottaz) ; St. Moritz, 1 ; Thayngcn, Sohaff- 
hausen, 2 (U.S.N.M.); Canton Thurgau, 5; Tiigerwilon, Thurgau, 10 
(U.S.N.M.) ; Andormatt, Uri, 1 (U.S.N.M.) ; St. Gothard, Uri, 3 (if.M. 
and U.S.N.M.) ; Monte Generoso, Ticino, 4 (U.S.N.M.). 

Italy: Domodossola, 2 (U.S.N.M.); Finalborgo, Liguria, 1 (Genoa); 
Florence, 1 (U.S.N.M.); Home, 2; Ostia, Borne, 2; Marsala, Sicily, 6. 

Sardinia : Oristano, Cagliari, 10. 

Spain : Seville, 2. 

Portugal : Cintra, 2. 

.\ 

Beimrks.- -Myotis myotw differs strikingly from the other 
European members of the genus, M. oxygnathus excepted, in its 
much larger size. From the large* Vespertilionidse of other genera 
it is immediately recognizable by its long ears, extending notice- 
ably beyond nostril when laid forward, and by the greyish white 
colour of tho underparts. In the Mediterranean region Myotis 
my Otis is associated with M\ oxygmikm ; but it is the only large 
species known to occur north of the Alps? 

1 al. Nimes, Gard, France. G. Fi. Dobson (b). 80. 14. 2. 

1. Hamburg, Germany. Dr. J. B. Gray (p). 

2<i.8?, Niesky, Silesi^. (Dr. Dr. E. Hamilton (p). 97.12.4.7-17. 

9 juv. W, Baer.) • 

6 9. Strass, Burgheim, Ba- Lord Lilford (p). 11. 1. 1. 10-15. 

varia. (KOrbite.) • 

9. Strass, Burgheim, Ba- Lord Lillord (p). >11.1.1.124. 

. rf varia. (Kffrbite.) c" 11. 1. 1.481.; 



MYOTIS 


199 


9.) Heidelberg, Baden. Hon. N. G. Botha- 10.5.29.1. 

child (p). 

6 juv. Herkuloabad, Hungary. Hon. W. Bothschild 7. 9. 16. 8. 

^ (K J. Cox.) (p). 

2 al. Fiiiitkirchen. BadapestMu8eum(K). 94.7. 18. 11-12. 

2d, 9. Bustonari, Prahova, Lord Lilford (p). 4. 4. 6. 8-10. 

840 m. Bourn ania. 

(W. Dodson.) « 

1. St. Moritz, Griaoiia, Swit- Leon O. Galliard (p). 75. 9. 20. 4. 

zerland. 

5 9. Thurgau. (E. H. Zollu 0. Thomas (l‘). 4. 4. 5. 9-13. 

k(^cr.) 

2 9. Rome. (C. Coli.) G. Barrett-Hamilton 11. 1. 2. 26-27. 

2. Ostia, Rome. Dr.L. Sambon (c&p). 1. 1. 2. 1-2. 

6 9. Marsala, Sicily. (A. O. Thomas (p). 6. 8. 4. 17-20. 

liobcrt.) 8. 9. 1. 3-4. 

10 al. Oristano, Cagliari, Sar- Hon. N. 0. Botha- 7. 5. 24. 1-10. 

dinia. child (p). 

2 d al. Seville, Spain. (Dr. A. Lord Lilford (p). 73. 1. 8. 1-2. 

Buis.) > 

2 d. Cintra, Portugal. O. Thomas (c & p). 98. 2. 2. 4-5. 


MYOTIS OXYGNitrHUS Monticelli. 

1885. VcsjpertiUo oxygnathus Monticelli, Ann. Accad. O. Costa do Aspir. 
Nat., I, p. 82. Typo in Naples ^luseum. 

1909. Myoiis oxygnathus Miller, Ann. Mus. Zool. R. Univ. Napoli, N.S., 

iir. No. 3, p. 1, April 26, 1909. 

1910. Myotis myoiis oxygnathus Trouessart, Paiino Mamm. d^Europe, !>. 32. 

Type Zoca//fi/.--~Matera, JiaBilicata, Italy. 

Geographical distribution. — Mediterranean region from Spain 
to •Greece, north .to Italian Switzerland ; Sardinia ; Malta ; 
Tunis. 

Diagnosis. — Similar to Myotis myotis but smaller and with 
shorter, narrower ears; condylobasal length of skull, 18*6 to 
21*4 instead of 22 to 23 • G mm. ; mandible, 15*2 to 17*2 instead 
of 17*8 to 19 mm.; maxillary twth-row, 8*2 to 9*4 instead of 
9*8 to 10*6 mm. 

Measurements. — Type (adult male) : head and body, 63 ; tail, 
54; tibia, 24*4; foot, 13; foreamii 57; thumb, 11*4; third 
finger, 98 ; fifth finger, 76 ; ear from meatus, 23 ; width of ear, 
13*6; tragus, 10*8. Two adult males from Velletri, Rome, 
Italy : head and body, 60 and 62 ; tail, 58 and 58 ; tibia, 23 
and 24*6; foot, 12*8 and 13 ; forearm, 53 * 6 and 57 ; thumb, 12' 
and 11 ; third finger, 89 and 86 ; fifth finger, 73 and 76 ; ear 
from meatus, 23 and 24; width of ear, 14 and 15. Two adult 
females from the same locality : head and body, 62 and 66 ; 
tail, 58 and 57 ; tibia, 24 and 24*6 ; foot, 13 and 12 ; forearm, 
56 and 58 ; thumb, 11 aftd 11*8; third &ger, 93 and 97 ; fifth 
finger, 74 and 78; ear from meatus, 23 and 22 ; width of ear, 
13*6 and 13*6# Admt male and female from Bozen, Tirol : head, 
and body, GfiTand 71 tail, 53 and 53 ; tibia, 25 * 4 and 24 ; foot, 
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14 and 14; forearm, 59 and 60; thumb, 11*4 and 11*^ third 
finger, 97 and 98 ; fifth finger, 76 and 78; ear from meatus, 26 
and 25 ; width of ear, 17 and 15. For cranial measurements see 
Table, p. 200. * 

Spcciftiens examined. — Seventy-four, from the following localities : — 

Spain : Near Burgos, 2. 

Switzerland : Lugano, Ticiuof'l (U.S.N.M.). 

Austria-Hungary: Bozen, Tirol, 3 (U.S.N.M.). 

Italy : Finalborgo, Liguria, 2 (Genoa) ; Isoverde, 1 (Genoa) : Vallom- 
brosa, Florence, 1 (U.S.N.M.); Borne, 4; Velletri, Borne, 15 (U.S.N.M.) ; 
Matera, Basilicata, 1 (Naples, type). * 

Sardinia: Cagliari, 5 (U.S.N.M.); Monte Gennargentu, 3 (U.S.N.M.) ; 
no exact locality, 3 (U.S.N.M.). 

Malta: El Ghain, 5; Rubato, 3; no exact locality, 4. 

Montenegro : Beri, 4. 

Greece: Patras, 2; Corinth, 7 (U.S.N.M.); Nauplia, 1 (U.S.N.M.); 
Lamia, Thessaly, 1 (U.S.N.M.) 

Crete : Labyrinth, 4. 

Tunis : No exact locality, 3 (U.S.N.M.). 

Reinarha,— -In general appearance Myotis oxygnathus resembles 
M. myotisj though the colour perhaps averages somewhat darker. 
It is readily distinguishable, /however, by its smaller skull 
(distinctly smaller head in spirit specimens), and shorter, narrower 
ears. In form the skull is like that of M. myotia ; and the 
teeth are not peculiar except for their small size, a character 
readily apjireciable on comparison of the canines or of the crown 
area of upper molars. The range of Myotia oxygnatkua is, so far 
as known, strictly Mediterranean, probably coincident With that 
of M. capaccinii and Pipiatrellua kuhlii. North of the Alps 
M, myotia occurs alone. 


9. 

Burgos, Spain. 

G. S. MiUer (c). 

8. 8. 4. 18. 

4 6. 

Romo, Italy. (Ooli.) 

G. Barrott-Hamilton 
iv\ 

11. 1. 2. 22-25. 

3 2 9. 

El Ghain, Malta. 

{Micallef.) 

Lord Lilford (p.) 

11. 1. 1. 16-20. 

3 9. 

Bubato, Malta. 

(Micallef.) 

Lord Lilford (p). 

11. 1. 1. 21-24. 

4. 

Malta. (MicalUf.) 

Lord Lilford (r). 

95. 3. 2. 8-6. 

2 3, 2 9. 

Beri, 50 m. Montenegro. 
(Tj. Flihrer.) 

0. Thomas (p). 

5. 8. 4. 1-4. 

2 9. 

Patras, Greece. 

(C. Mottaz.) 

Hon. N. C. Boths- 
child iv). 

8. 10. 2. 15-16. 

3 3,9. 

Labyrinth, Crete. 

Miss D. Bate (c). 

5. 12. 2. 5-8. 


Genus PIPISTRELLUS Kaup. 

.829. Pipistrellus Kaup, Entw.-Gesch. u. NatUrl. Syat-. Europ. Thierwelt, 
I, p. 98 (pipistrellus). 

337. Pipistrellus Bonaparte, Iconogr. Faun. Ital., x, fasc. xx. • 

388. Bomida Gray, Mag. Zool. and Bot., ii, p. 495, February, 1888 
(calcarata = kiThlii). » 

L839. Vesperugo Keyserling and Blasius, Wiegmann's Archiv fiir Natur-; 

^ gesoh., 1839, x, p. 812 (part). • 

1856. Apaugo Kolenatl, Allgem. deutsche Naturhist? ^itung, Dresden, 

/ ^ neue Folge, ii, p. 181 (maurus and kraitheninikowii). • 
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1856. N^nnugo l^lenati, Allgom. deutsche Naturhlst. ^eitung, Dresden, 

neuo Folge, ii, p. 131 {nathusii, pipistrellus, and kuhlii). 

1857. Vesperugo Blasius, Saugothiero Deutschlands, p. 49 (part). 

187^. Vesjyerugo Dobson, Gatal. Chiropt. Brit. Mus., p. 183 (part). 

1897. Pipistrellus Miller, Ann. and Mag. Nat. Hist., Gth scr., xx, i?. 384, 
October, 1897. 

1899. Euvesperugo Acloqne, Faune do Ji’ranco, Mammif^res, p. 35 (part, 
included nochila, Icislcri, matiriis^ kuhlii^ pipistrelluSf and 
abramus). 

1907. Pipistrellus Milldr, Families and (xenera of Bats, p. 204, June 29, ‘ 
1907. • 

Type species, — Vespertilio pipintrclluH ISchreber. 

Geographical distribution, — Entire mainland of Eastern Hemi- 
sphere to limits of tree growth, also Malay Archipelago, New 
Guinea, 8olomon Islands, and northern Australia ; in America 
from northern United States (except in boreal zone) to southern 
Mexico. 

Character^. — Like Eptesicm (p. 224), but with 2 — 2 upper 
preinolars ; dental formula : i c J pm m :|JJ = 34. 

Itemarka, — The genus Pipisir^llua is widely distributed in the 
warmer portions of the Old World and of North America. 
About forty species are now known, four of which occur in 
Europe, Externally these may often be confused with the smaller 
Myotia^ though they may usually be recognized by a certain 
heaviness of form, and more esi)ecially by the shorUu* ear and 
less slender tragus. Though often regarded as nearly related to 
Nyctaliia, on account of the similarity of dental formula, this 
genus is much the more primitive of the two, its members 
sho^\J ng no tendency to modify the ordinary vesper tilioriino wing 
structure. It is in reality not much more than a sub-genus of 
Epteaicua (see remarks under the latter), though for the sake of 
convenience the two groups are best treated as distinct. 

KEY TO THE EUKOPEAN SPECIES OF PIPISTRELLUS. 

Anterior upper premolar excessively minute, some- 
times hidden by the gum, its crown area much 
less than that of outer incisor ; anterior lower 
premolar with crown area less than half that 
of posterior premolar ; greatest width of tragus 
nearly equal to length of anterior border ; hairs 
of back usually with noticeably contrasted light 

tips P. saviif p. 219. 

Anterior upper promolar not excessively minute, 
never hidden by the gum, its crown area about 
equal to that of outer incisor; anterior lower 
premolar with crown area more than half that 
of posterior premolar ; greatest width of trag^us 
much less than length of anterior border ; ha^s 
of back without notiocably*contrastod light tips. 

Outer upper incisor loss than half as high as 
inner ; large upper premolar almost or quite 
in contaeji ^th canine, the small premolar 
forced inward from V>oth-row and scarcely or 
not visible from outer side P* kuhlii, p. 216, 
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Outer upper ipoisor more than half as high as 
inner; large upper premolar separated from 
canine by distinct space in which the small 
premolar is clearly visible from outer side. 

Lower canine robust, the length of base along 
cingulum about equal to length of anterior 
border of shaft; condylobasal length of 
skull 11 to 12 mm. ; thumlg short, its length 
about equal to width of wrist ; fifth finger 
about 40 mm P. pipistrellus, p. 204. 

Lower canine slender, the length of base alon^ 

cingulum slightly more than half length * 

of anterior border of shaft; condylobasal 

length of skull 12*6 to 13*4 mm.; thumb 

long, its length much greater than width 

of wrist; fifth finger about 46 mm P. nathusiiy p. 213. 


PIPISTRELLUS PIPISTRELLUS Sclirober. 

1774. Vespertilio jnpistrellus Schreber, Saugthiere, i, pi. wf . Described, i, 
p. 167, 1776, under name Die Zworgfledermaus. (France, based 
primarily on Daubenton.) 

1776. Vespertilio pipistrelle P. L. S. 1^1 filler, Natursyst. Suppl. u. Regist.- 
Band, p. 16 (Prance, based bn Schreber). 

1825. Vespertilio pygmmus Loach, Zool. Journ., i, p. 560, January, 1826 
(Dartmoor, Devonshire, England). 

1834. Vespertilio brachyotos Baillon, M4m. Soc. Royale d’fJmulation 
d’Abbeville, 1833, p. 50 (Abbeville, Somme, France). 

1889. ? [Vespertilio pipistrellusj var. nigra de S61ys-Longchamps, Ktudes 
de Micromamm., p. 140 (nomen nudum). 

1839. ? [Vespertilio pipistrellus'] var. rufescens de S^lys-Longchamps, Etudes 

de Micromamm., p. 140 (nomen nudum). 

1840. V[espcrtilioi] pusillus Schinx, Europ. Fauna, i, p. 9 (Synonypa of 

pipistrelliis ; Brchm cited as authority). 

1840. V[espertilio] melanopterus Schinz, Europ. Fauna, i, p. 9. Brchm 
cited as authority, but name apparently published here for first 
time (Hhentendorf, Thfiringen, Germany). 

1840. V[es2)ertilio'] stenotus Schinz, Europ. Fauna, i, p. 9. Brohm cited as 
authority, but name apparently published here for first time 
(Rhentendorf, Thfiringen, Germany). 

1840. Vespertilio minutissimus Schinz, Europ. Fauna, i, p. 9 (Zurich, 
Switzerland). 

1845. P[imstrcllus'] nigricans Bonaparte, Atti della sesta Riunione degli 
Scienziati Italian!, Milano, 1844, p. 340. Described but not named 
in Atti della seconda Riunione degli Scienziati Italian!, Torino, 
1840, p. 247, 1841. (Sardinia.) 

1845. Pipistrellus genei Bonaparte, Atti della sesta Riunione degli Scien- 
ziati Italiani, Milano, 1844, p. 840 (Alternative name for nigricans), 
1645, P[ipistrellus] typus Bonaparte, Atti della sesta Riunione degli Scien- 
ziati Italiani, Milano, 1844, p. 340 (Substitute for pipistrellus 
Schreber). * 

1857. Vesperugo pipistrellus Blasius, Saugethiere Deutschlands, p. 61. 

1862. Vesperugo pipisirettus var. macropterufi Jeitteles, Verhandl. der k. k. 

Zool. Bot. GesoUsch., Wien, xii, p. 250 (I(aschau, Hungary). 

1863. [I^annugo pipistrellus] var. typtes Koch? Jahrl^ des Vereins fur 

Naturkunde im Herzogthum Nassau, xvzii, 490. Not of 
.. iBonaparte, 1845 (Wiesbi^en, Hessen-Nassau, Germany). * 
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1863. [i^nnugo pimstrellus] var. flave&cens, Koch, Jahrb. des Yoroins fiir 
ft^aturkuDde im Herzogthum Nassau, xviii, p. 491 (Nassau, 
Germany). 

1863. [Nannugo pipistrellus] var. nigricans Koch, Jahrb.' des Veroins fiir 
* Naturkuude im Herzogthum Nassau, xviii, p. 491. Not of 
Bonaparte, 1845 (Nassau, Germany). 

1863. lNa7inugo jnpistrellus] var. limhatus Koch, Jahrb. des Vereins fur 
Naturkunde im Herzogthum I^^ssau, xviii, p. 491 (Siegon, Nassau, 
Germany). 

1878. Vesperugo pipistrellm Hobson, Catal. Ohiropt. Brit. Mus., p. 223. 
1897. Pipistrellus pijnstrcllus Miller, Ann. and Iklag. Nat. Hist., 6th ser., 
XX, p. 3^4, October, 1897. 

1904. Pipistrellus pipistrellus niediterraneus Cabrera, Mem. Soc. Hspaii. 

Hist. Nat., II, p. 273 (Valencia, Spain). 

1910. Pipistrellus pipistrellus and P. qnpisirellus mediterrmieus Trouessart, 
Kaune Mamm. d*Europe, pp. 14-15. 

Type locality, — France. 

Geographical distribution, — Europe from the Mediterranean 
north to Sciltland and Scandinavia, west to Ireland and the 
Hebrides, east into Asia. 

Diagnosis, — Smallest Eurojieiyi member of the genus (forearm, 
27 ’6 to 32 mm. ; condylohasal length of skull, 11 to 12 mm.) ; 
outer upper incisor more than half as high as inner incisor ; 
large upper premolar separated from canine by a distinct space, 
the small tooth visible from outer side, its crown area about 
equal to that of outer incisor; anterior lower preinolar with 
crown area equal to more than half that of succocxling tooth ; 
lower canine robust, the length of base along cingulum about 
equal to length of anterior border of shaft ; tragus with greatest 
width less than length of anterior bordc^r ; thumb short, its 
length about equal to width of wrist ; length of fifth finger about 
40 mm. ; posterior edge of wing membrane usually dark. 

External characters. — General form robust, the tail and legs 
rather short, the membranes relatively thick and opaque. Muzzle 
with very noticeable glandular swellings extending back to 
beneath eye. Ear extending about to nostril when laid forward, 
its general form rather short and broad, though with narrowly 
rounded tip; anterior border abruptly convex at base, then 
essentially straight almost to tip ; posterior border faintly and 
irregularly concave above, evenly convex below, the antitragal 
lobe represented by a thickened ridge extending along margin of 
ear and turning abruptly inward without producing any notice- 
able break in outline of conch. Inner surface of conch slightly 
rugose, but without evident cross ridges. Tragus erect, scarcely 
Jialf as high as conch, its tip broadly rounded, its gimtest width 
(slightly above level of anterior base) about half length of anterior 
boiler ; except near tip, l|9th borders are nearly straight or very 
slightly convex ; posterior basal lobe small but well defined. 
Wing rather narrow, with no special peculiarities of form, the third, 
fourth and fif^^aetacarpals sub-equal (fifth slightly shorter than 
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the others) and extending nearly to point of elbow ; finger 
extending beyond elbow to a distance equal to less than one- 
third length ^ forearm ; thumb short, its length about equal to 
width of wrist ; membrane inserted at base of outer toes. Foot 
about half as long as the short, robust tibia ; calcar considerably 
longer than free border of interfemoral membrane, robust at base, 
but tajjering rapidly and teri^iiiating without lobe, its keel well 
developed, with evenly convex margin. 1 .''ail about as long as 
body without head and times as long as tibia, the short 
terminal vertebra free from membrane. . 

Far and colour , — The fur is closely confined to the body, 
showing no tendency to spread on membranes. On wing it 
extends, both above and below, to line joining kiuje and basal 
third of humerus ; lower surface of intorfemoral membrane 
essentially naked except at extreme base, upper surface furred 
nearly to middle. Colour of upper parts a uniform brown, in 
most specimens nearly intermediate between the wood-brown and 
cinnamon of llidway but sometimes darkei’, with a strong tinge 
of prouts-brown or niw umber, this esixjcially noticeable in 
immature specimens, though tccasionally evident in adults ; 
under parts essentially like back though slightly less dark ; hairs 
everywhere slaty brown at base, those of upper parts with tips 
darker than sub-terminal band, but not enough so to produce a 
definitely tricolor effect. Ears and membranes blackish. 

Skull , — Notwithstanding its small size, less than that of any 
other European bat, the skull is robust and heavily built as 
compared with that of the small species of Myotis, Dorsal profije 
rising gradually from nares to lambda, with slight concavity in 
interorbital region and slight convexity over middle of brain-q^iso ; 
occipital region scarcely produced backward except for a m^ian 
swelling between foramen magnum and lambda, 
on each side of which a condyle is just visible 
when skull is viewcxl from above ; ventral profile 
nearly flat except for a slight upward bend pos- 
teriorly. Brain-case ovate in general outline, 

0 ^^ its region of greatest breadth distinctly behind 
middle, its surface smooth or with faintly indi- 
6 )^ cated sagittal 'crest and lateral portion of 
lambdoid crest ; greatest breadth of brain-case 
Fio 34 noticeably exceeding that of rostrum and slightly 
Pipistreiius pipia- though evidently more than half greatest length 
treilus, Nat. size, of skull ; floor of brain-case flat, without vacui- 
ties ; a distinct groove between cochlea and 
median portion of floor, this groove bounded antero-externally* 
by a slight though usually evident longitudinal ridge ; auditory 
bulla; moderately largo, not peculiar in form ; interorbital region 
broadly hour-glass shaped, its least breadth about equal to 
breadth across roots of canines ; between*^ constpetion and ante- 
.brbitaj^* foramen the orbital margin is 3^ghtly ebut evifiently 


PipisireUtts pipia- 
traliua, Nat. size. 
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inflate^ the imfiated region with a median angle suggesting 
a rudimentary postorbital process ; rostrum short and broad, 
narrowing gradually in front, a sliglit concavity at each side 
bordering lachrymal inflation, and an evident median longi- 
tudinal groove, most noticeable posteriorly ; nasal t?margina- 
tion slightly det^per than wide, extending less than half way tt> 
interorbital constriction ; anteorbi^l foramen small, over point of 
contact between largo promolar and first molar ; palate broad, 
distinctly concave both longitudinally and laterally ; anterior 
emargination amall, wider than decsp, its posterior border on line 
with posterior edge of canine; mesopterygoid fossa siiuarish, 
encroached on anteriorly by broadly triangular median palatal 
spine ; hamulars slightly turned inward. Mandible robust, the 
ramus much deeper at symphysis than behind tooth- row, the 
coronoid process so low that upper edge of j)Osterior portion of 
mandible is squarely and horizontally truncate, parallel with 
alveolar* line ; angular process short but well d(5veloped, on level 
with alveolar^ine, its extremity slightly bent inwai*d. 

Teeth . — Relatively to size of skull the teetli anj rather large 
and robust, though inclined t^ be low, tendencies es}>ecially 
noticeable in the canines. Inner upper incisor robust, its shaft 
nearly half as high as that of canine, and directed strongly 
forward and slightly inward, its crown irregularly elliptical-oval 
in outline, with main axis nearly in lino of tooth-row ; secondary 
cusp largo and ccmspicuous, about half as high as main shaft, 
from the postero-external surface of which it projects ; cingulum 
well develojjed, often forming a minute postero-basal cusp. Outer 
upper incisor slightly but evidently smaller than inner, its shaft 
more than half as high as that of inner, to secondary cusp of 
whi^ its extremity is closely approximated ; crown outline 
essentially as in inner tooth but main axis lying at riglit angles 
to tooth-row ; posterior surface of shaft broadly concave ; inner 
margin with small though distinct secondary cusp ; cingulum 
moderately well developed. The main cusps of the two teeth lie 
in line of general curve of anterior portion of tooth-row. Space 
between outer incisor and canine about equal to greatest diameter 
of incisor. Lower incisors forming a continuous, broadly U" 'baped 
row between canines, their crowns very slightly imbricated ; 
crowns much longer than high, trifid, that of narrowest, 
longest and lowest, that of i.^ and I 3 widened posteriorly but 
without additional cusps or tubercles. Upper canine robust, 
the greatest diameter of its crown' about three-quarters length 
of anterior border of shaft, the cross section of shaft broadly 
triangula];tfith longest side formed by nearly flat postero-internal 
surface ; a sharply defined antero-exteral longitudinal groove, and 
less definite postero-extei;pLal concavity ; anterior edge narrow 
but not strictly trenchant ; posterior edge trenchant, with well 
marked angle slightly below middle, this angle frequently becom- 
ing a distinct ^e&)ndary cusp ; cingulum well developed but not 
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forming true basal cusps. Mandibular canine 4ow and heavy, 
its apex scarcely rising above level of highest molar cusps, its 
greatest diameter measured along cingulum nearly or quite equal 
to length of anterior border of shaft ; cingulum well developed, 
forming a distinct antero-basal cusp, the apex of which rises to 
level of middle of posterior border of shaft. Anterior upper 
premolar with area of crown a|)proximately equal to that of upper 
incisor and about one-fifth that of canine. It is somewhat 
crowded inward from tooth-row, though about half of its crown is 
visible from outer side in space between canine and large 
premolar ; main cusp short but well developed, lying somewhat 
in front of middle of crown, the general form of the tooth much 
like that of canine but proportionally lower. Large upper 
premolar with crown area about ecjual to that 
of canine or slightly greater, the inner portion 
narrow and fiatteiied-concave, with evident 
elevated rim, the posterior border strongly 
concave, the anterior border ifsually convex 
but occasionally a little concave ; height of 
main cusp slightly greater than that of highest 
molar cusps and about equal to length of 
^"^teriar*^th*x tooth along outer cingulum, posterior cutting 
edge well developed ; secondary cusp low but 
evident, rising from cingulum at antero intornal base of main 
cusp. Lower premolars with crown areas not conspicuously 
unecjual, though that of second perceptibly greater than that of 
first ; outline of crown of each tooth rhombic, the outer border 
somewhat convex, the anterior border of second relatively shorter 
than that of first ; cingulum well develoi)ed, forming a flight 
antero-internal basal cusp ; main cusp triangular in outline when 
viewed from the side, that of second as high as molar cusps, that 
of first shorter, the antero-external surface of each tooth convex, 
the internal and posterior surfaces concave. !First and second 
upper molars sub-equal, though transverse diameter is relatively 
greater in latter than in former ; inner border rather narrowly 
rounded, the region of greatest convexity a little in front of 
middle; anterior and posterior borders straight or slightly 
concave; protocone robust though rather low; hypocone small 
but well developed, though not completely distinct from posterior 
commissure of protocone ; metacone higher than paracone ; styles 
well developed ; VV-pa-ttern normal; with crown area about 
two-thirds that of m^, the hypocone absent, the metacone smaller 
than paracone ; no trace of metastyle or fourth commissure. 
Lower molars with no special peculiarities; proto8opid higher 
than hypoconid in all three teeth ; hypoconid with greater basaL 
area than protoconid«dn and but with less in ; cingulum 
well developed, forming a slight postero-internal cusp behind 
eutocqnid. ‘ ^ 

Mmaurements. — Adult male from Henley-on-Thames, <^xford^ 
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shiro, England^ head and body, 44 j tail, 32 ; tibia, 10*4 ; foot, 
6; forearm, 30-4; thumb, 4*4; third finger, 52 ; fifth finger, 
38. Two adult males from Sorrento, Italy : head and body, 42 
and 43 ; tail, 29 and 32 ; tibia, 10 *8 and 10 ; foot, 5*8 and 6*2 ; 
forearm, 30*4 and 31 ; thumb, 4*8 and 4*2; third finger, 53 
and 53; fifth finger, 39 and 38; ear from meatus, 11*4 and 
11*4; width of ear, 8 * 2 and 8 * 2. • Two adult females from the 
same locality : head and body, 39 and 40 ; tail 32 and 33 ; tibia, 
10*8 and 10*6 ; foot, 6 and 6 ; forearm, 32 and 30*2 ; thumb, 
5 and 4*4; third finger, 58 and 52 ; fifth finger, 41*6 and 40 ; 
ear from meatus, 1 2 and 11*2; width of ear, 8 • 4 and 8. Adult 
female from Burgos, Spain, and adult female from Ciudad Real, 
Spain : head and body, 49 and 39 ; tail, 31 and 30 ; tibia, 10*6 
and 9*6 ; foot, 4*8 and 5*6 ; forearm, 32 and 28*8 ; thumb, 5 
and 4*6 ; third finger, 57*6 and 51 ; fifth finger, 42 and 38 ; ear* 
from meatus, 10*4 and 10*4. Extremes of twenty males from 
Florence, Italy : head and body, 33-38 ; tail, 26-31 ; tibia, 9*2- 
9*6; foot, 5 * ( J -5 * 2 ; forearm, 27 • 6-30 ; thumb, 5 • 0-5 * 0 ; third 
finger, 49-53 ; fifth finger, 34 * 6-40. For cranial measurements 
see Table, p. 210. • 

S^^ciniens examined . — Two hundrod and seventy-nine, from the following 
localities : — 

Ireland : Co, Longford, 1 ; Co. Antrim, 1. 

England : Alnwick, Northumberland, 1 ; Bowdon, Cheshire, 1 ; (Ireat 
Grimsby, Lincolnshire, 1; Henley-on-Thames, Oxfordshire, 1 (U.S.N.ISr.l ; 
Tring, Uortfordshire, 4 : Lilford, Northamptonshire, 2 ; Aberia, Morionetn- 
shiro, 1 ; Chelmsford, Essex, 2 ; London, 1 ; Wimbledon, Surrey, 1 ; Twig- 
worth, Gloucestershire, 1 ; New Forest, Hampshire, 1 ; Notloy, Hamp- 
shire, 1 ; Loddiswell, Devonshire, 1. 

Sadden : Upsala, 6. 

Denmark : Hillordd, Zealand, 1. 

France : Boulogne -sur-Mer, Pas-de-Calais, 2 ; iT^tupes, Doubs, 1 
(Mottaz) ; Nimes, Gard, 8 (Mottaz and Nlmos, the last wrongly marked 
type of mgrans Crespon); St. Genies, Gard, 1 (Mottaz); Marseilles, 1 
(U.S.N.M.) 

Germany : Bonn, 4 ; Ingelheim, Bhoinhessen, 1 ; Magdeburg, Saxony, 1 ; 
Berlin, 1 ; Budolstadt, Bavaria, 8 ; Niesky, Silesia, 1. 

Austria-Hungary : Transylvania, 1 ; Zara, Dalmatia, 1. 

Switzerland: Geneva, 16 (Mottaz); Buchillon, Vaud, 4 (Mottaz); 
Morat, Fribourg, 1 (Mottaz) ; B euchatel, 1 (Mottaz) ; Cortivallo, Ticino, 

1 (U.S.N.M.) ; Mt. San Salvatore, Ticino, 13 (U.S.N.M.). 

Italy: Campiglio, Tirol, 1; near Genoa, 10 (U.S.N.M. and Genoa); 
Isola Giglio, 2 (Genoa) ; Florence, 103 (U.S.N.M. and Mottaz) ; Borne, 2 
(U.S.N.M.); Sorrento, 21 (U.S.N.M.); Mondulo, Sicily, 1 (U.S.N.M.); 
Merm^Sicily, 1 (U.S.N.M.) ; Sicily, no exact locality, 1 ; Ustica Island, 1 

Sardinia : Cagliari, 17 (B.M. and Genoa) ; no exact locality, 2. 

Greece: Athens, 1 (U.S.N.M.); Tatoi, near Athens, 11; Kephissia, 
near Athens, *4. 

Spain: Villalba, Lugo, 1; Burgos, 8; Silos, Burgos, 2; La Granja, 
Segovia, 4 ; Ciudad Beal, Madrid, 2 ; Granada, 1 ; Seville, 1 ; Alcala, near 
Seville, 1. 

• 4 

Remarks, — Pifistrellus pipistrellua is the smallest as well as 
one of the oomthonest aiyi most generally distributed of European 
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bats. Superficially it may be distinguished ffom tha almost 
equally small Myotis mystacinus by its smaller ears and shorter 
legs ; but for positive discrimination from the m^Jinbers of the 
genus Pipistrellua recourse to the more technical character^ of 
skull and teeth is necessary. On superficial examination it 
may usually be recognized among its congeners by its small size, 
and by the shortness of the fifth finger. 

(5 al. Go. Longford, Ireland. Dr. G. E. Dobson (p). 76.2.12.1. 

9 st. Co. Antrim. Hon. N. G. Rothschild (p). 1. 9. 3, 6. 

9. Alnwick, Northum- W. E. de Winton (p). 11. 1. 3. 390. 

berland, England. 

2 (J, 2 9. Tring, Hertfordshire. Hon. N. 0. Rothschild (p). 9. 2. 19. 1- 4. 

9. Lilford, Northampton- Lord Lilford (p). 11. 1. 1. 125. 

shire. 

2 9. Chelmsford, Essex. M. Christy and E. L. 11. 1. 3. 23-24. 

Thompson (p). 

9 juv. al. London. Dr. A. Giinther (p). 74. 7. 0. 1. 

(J. Wimbledon, Surrey. C. IT. B. Grant (c & p). 11. 1. 3. 27. 

juv. Now Forest, Hamp- Col. J. W. Yorbury (c & p)? 11.1.3.389. 

shire. 

9 al. Notley, Hampshire. Dr. G. E. Dobson (c & p). 76. 11. 3. 1. 

9. Loddiswell, Devon- Coft J. W. Yorbury (c & p). 11.1.3.25. 

shire. 

3 9. Upsala, Sweden. Lord Lilford (p). 11. 1. 1. 26 -28. 

(KoltJioff.) 

<J. Hillerod, Zealand, O. Thomas (c & p). 96. G. 7. 1. 

Denmark. 

3,9. Boulogne, Pas -do- O. Thomas (c & p). 98.1.9.1-2. 

Calais, France. 

3, 9 al. Bonn, Rhineland, Dr. A. Gunther (p). 

Germany. 

9. Ingolheim, Rhein- C. H. Ililgert (c). 8. 11. 2. 3-4. 

hesson. ^ 

9 al. Magdeburg, Saxony. Dr. W. Wolterstorf! (p). 92. 12. 1. 2. 

3 al. Berlin. Dr. A. Giinther (p). 66. 2. 1. 22. 

9 al. Transylvania, Hun- C. G. Danford ana J. A. 74. 7. 4. 6. 

gary. Brown (c & p). 

3. Zara, Dalmatia. Lord Lilford (p). 11. 1. 1. 29. 

2 al. Ciudad Real, Spain. A. Cabrera (p). 8. 7. 23. 2-3. 

9. Burgos, Prov. Burgos. G. S. Miller (c). 8. 8. 4. 14. 

9. Silos, Burgos. G. S. Miller (c). 8. 8. 4. 15. 

1 al. Campiglio, Tirol, G. 0. Champion (c & p). 96. 8. 7. 1. 

Italy. 

3 juv. al. Sicily. . 46. 6. 16. 6. 

14 al. Aristano, Cagliari, Hon. N. C. Rothschild (p). 7.5.24.11-24. 

Sardinia. (C, 
jKrattssi*.) 

2 juv. al. Sardinia. (P.Bonomi.) E. N. Buxton (p). 95. 4. 16. 4-6. 

3 9. Tatoi, Athens, Greece, Hon. N. 0. Rothschild (p). 8.10.2.19-21. 

(C. Mottaz.) 

3, 3 9. Kephissia, Athens. G. Mottaz (o). 8. 11. 3. 4-7. 
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PIPISTRELLUS NATHUSII Keyserling and Blasius. 

183J. V[es‘pertilio\ nathusii Keyserling and Blasius, Wiegmann’s Archiv 
fur Naturgescli., 1839, i, p. 320 (Berlin, Germany). 

1857. Vesperugo nathiisii Blasius, Saugethioro Deutschlands, p. 58. 

1878. Vesperugo dbramus Dobson, Gatal. Ghiropt. Brit. Mus., p. 226 (Part : 
not of Temminck). • 

1900. Pipistrellus nathusii M4hely, Monogr. Ghiropt. Hungarios, p. 276. 
1905. Vesplerugo] nathusii var. unicolor Fatio, Arch. Soi. Phys. et Nat., 
Geneve, ^4th sor., xix, p. 510, May, 1^5 (Geneva, Switzerland). 
Typo in Geneva Museum. 

1910. Pipistrellus abramus Trouessart, Fauno Mamm. d’Europo, p. 16. 

Type locality, — Berlin, Germany. 

Oeographical distribution, — Central and southern Continental 
Europe ; exact limits of range not known. 

Diagnosis. — Not so small as Pipistrellus pijnstrellus (forearm, 
32 to 35 mm. ^ condylobasal length of skull, 12*6 to 13-4 mm.), 
which in general it resembles, but : small upper premolar better 
developed, the greatest diameter of its crown nearly half that of 
canine ; canines both 'above anc? l)elow much more slender, the 
length of base of lower tooth measured along cingulum slightly 
more than half length of anterior border ; tragus more slender, 
its greatest width much less than length of anterior border; 
thumb long, its length much greater than width of wrist ; length 
of fifth finger about 46 mm. ; posterior edge of wing membrane 
always pale, though never sharply defined white. 

External characters. — In general and apart from the animal’s 
less diminutive size, the external characters are essentially as in 
PipiMreUus pipistrellus. Ear larger and broader with more 
obtuse apex, more evidently concave posterior border, the inner 
surface of conch more rugose and with aboxit four irregular cross 
striations behind tragus ; antitragus small but well defined, 
projecting distinctly beyond border of conch ; tragus about as 
high as in P. pipistrellus and similarly blunt at tip, but with 
|)osterior border more evidently convex ; posterior basal lobe 
small, usually loss well defined than in P. pipistrellus. Wing 
larger and relatively broader than in P. pipistrellus^ the meta- 
carpals as in the smaller animal, but fifth finger extending beyond 
elbow to a distance equal to decidedly more than one-third length 
of forearm ; thumb less shortened than in the other European 
meml)ers of the genus, its length noticeably greater than width 
. of wrist ; membrane inserted at base of outer toe. Foot, calcar 
and tail as in P. pipistrellus. 

Fur and colour. — Fur slightly more loose in texture than that 
of P. pipistrellus^ the individual hairs somewhat longer, those at 
middle of back about T mnr. in length. In distribution it shows 
no peculiarities, though it extends perhaps less widely on dorsal 
surface of interi^oral 'membrane. Colour essentially like that 
of Pipistrellus^ pipistrellus^ though usually distinguishable by a 
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tendency away from the cinnamon and raw-umfcer tints toward 
a clearer brown moro resembling Ridgway's mars-brown. Mem- 
branes less blackish than in P. pipiffireUua, the wing from foot 
nearly to fifth finger with a noticeable pale border about 1 ifim. 
in width, similar to that present in P. Teuhlii, but less sharply 
defined and loss nearly white. 

SleulL — Tho skull is less dkninutive than that of Fipiatrellus 
pipistrellus, its general size about as Myoiis mysiacinus. General 
form loss robust than in P. pipistrdlm, the width of brain-case 
barely one-half greatest length, but more contrasted with that of 
rostrum. .Dorsal profile as in the smaller species, but with more 
evident anterior concavity and posterior convexity, the anterior 
edge of interparietal indicated by a slight transverse constriction. 
Other details of form essentially as in P. pipintrellm. 

Teeth, — As compared with those of Pipistrellus pipistrellus the 
teeth throughout show a tendency toward slenderness and height. 
Inner upper incisor noticeably more slender than that of P. 
pipistrellus, and with less well developed secondary cusp ; outer 
upper incisor distinctly larger than inner, its apex extending 
noticeably beyond secondary cuftp of inner tooth, its general form 
essentially as in P. pipistrellus,' hut inner margin without evident 
secondary cusp. Lower incisors less crowded than in P. pipis- 
trellus, a slight space usually present in 
median line, another between i^ and ^3, and 
\ another between i^ and canine ; outer edge 
^ of slightly overlapping ; in' form the 
tecith are not peculiar. Upper canine like 
that of P, pipistrellus, except that the 
greatest diameter of its crown is only ebout 
half length of anterior border of, shaft, 
r lu. .«!. Mandibular canine high and slender, its apex 

PipUireiim nathuHii. rising distinctly above that of highest molar 
Anterior teeth x r». cusps, its greatest diameter measured along 
cingulum equal to a little more than half 
length of anterior border ; apex of anterior cingulum cusp not 
rising above level of basal third of posteiior border. Upper 
premolars as in P, pipistrellus, except that tho small tootli is 
relatively higher and more peiiectly in the tooth-row, and the 
posterior border of its shaft usually shows some indication of an 
angular secondary cusp corresponding to that of canine. Lower 
premolars with crown ai'ea more nearly equal than in the 
smaller species, but without special peculiarities of form. Molars 
, both above and below essentially similar to those of P. pipistrellus. 
Measurements, — Adult male from Berlin, Germany ^opotype) : 
head and body, 45 ; tail, 35*4 ; tibia, 13 ; foot, 6*8; forearm, 
33 ; thumb, 6*2; third finger, 65 ; ^fifth finger, 47 ; ear from 
mea.tus, 12; width of ear, 11. Average^ and extremes of six 
adults from Buchillon, Yaud, Switzerland: tibiaj^,12*9 (12*6~14) ; 
foot, (6 *8-7 *6); forearm, 33 (32^*4-34*6); thun^b, 5*7 
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(5 *2-0); third finger, 61*3 (58-65); fifth finger, 44*6 (41-47). 
Adult male and female from Florence, Italy : head and body, 
46 and 47 ; tail, 40 and 38; tibia, 12*8 and 12*6 ; foot, 6*8 
and 7 ; forearm, 35 and 33 ; thumb, 6 * 2 and 6*6; third finger, 
63 and 62 ; fifth finger, 47 and 46 ; ear from meatus, 12*6 and 
12*6 ; width of ear, 11 and 11 *4. For cranial measurements see 
Table, p. 222. , 

Specimens examined. — Thirty-three, from the following localities : — 

Fbanck : St. Gilles, Gard, 1. 

Germany: Berlin, 1; Bavaria, 1 (U.S.N.M.); Ingclheim, Rhoin- 
hessen, 1. * 

Switzerland: Geneva, 6 (Mottaz and Geneva, including type of 
unicolor Fatio) ; Moiitreux, Vaud, 1 (Mottaz) ; Buchillon, Vaud, 6 (Mottaz) ; 
Neuchatol, 1 (IJ.S.N.M.) ; Canton Uri, 1; St. Gothard, Uri, 1 (U.S.N.M.). 

Austria-Hungary : Balics, Bacser, southern Hungary, 2. 

Itata*: Siona, 1 (U.S.N.M.); Florence, 3 (U.S.N.M.); Rome, 5 (B.M. 
and U.S.N.M.); Borzoli, Liguria, 1; Catanzaro, Calabria, 1 (U.S.N.M.). 


Hemarks . — Though readily distinguishable from the other 
European iifcmbers of the genus by its cranial and dental 
characters, Pipistrcllm nailiusii is superficially much like P. plpis- 
trellus. It is usually recogniznjile, however, by its slightly less 
diminutive size, more robust form, and by the constant presence 
of an ill-defined light (though never actually whitish) border to 
the wing.* As pointed out by Mehely in 1900 it has no very 
near relationship to the Orietital P. ahramus. 


6. Sfc. Gilles, Gard, Franco. G. S. Miller (c). 

6 al. Berlin, Germany. Dr. Gunther (c & p). 

9. Ingclheim, Rheinhessen. C. Hilgort (c). 

2 al. Palics, Bacser, Hungary. Budapest Museum (e). 

<5. Canton Uri, Switzerland. Tomes Collection, 
d, 9.» Romo. (C. Culi.y G. Barrett-Hamilton (p). 

9. Borzoli, Liguria, Italy. Marquis G. Doria (o & p). 


8. 8. 4. 128. 
66 . 2 . 1 . 22 . 

8. 11. 2. 3. 

0. 4. 9. 1-2. 

7. 1. 1. 308. 
11 . 1 . 2 . 20 21 . 
5. 12. 15. 7. 


PIPISTRELLUS KUHLIl Kulll. 

1819. Vespci'tilio kuhlii Kuhl, Ann. Wetterau. Gosellsch. Naturk., iv 
(= Neue Ann., i), pt. 2, p. 199 (Triost). 

1835. Vesp[ertilio] albolimbatus Kiistcr, Isis, p. 75 (Cagliari, Sardii^ia). 

1837. Vespertilio vispistrellus Bonaparte, Iconogr. Faun. Ital., r, %bc. xx 
(near Rome, Italy). Type in British Museum. 

1837. Vespertilio alcythoc Bonaparte, Iconogr. Faun. Ital., i, fasc. xxi 
(Sicily.) Type in British Museum. 

1888. Bomicia calcarata Gray, Mag. Zool. and Bot., ii, p. 495 (locality 
unknown). 

1841. Pipistrellus marginatus Bonaparte, Iconogr. Fauna. Ital., Indie, 
distrib., uomencl. mod. (Substitute for albolimbatus). 

1844.. Vespertilio marginatus Wagner, Schreber's Saugtbiere, Suppl., i, 
p.,503, pi. Lv A. No description. Name occurs in synonymy of 
kuhlii with Michahelles as authority, and on plate. Ai)parently 
not previously published. ^ 


* A light border sonfeiiimos occurs in P. pipistrellus^ but is rare. That 
constantly presenl in P. kuhlii is more sharply defined and more truly 
whitis^ than iiPP. nathusii. 
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1840. Vlespertilio] Ursula Wagner, Schreber’s Saiigthiere^iSuppl., i, p. 505 
(Moroa, Greece). 

1857. Vesperugo kuhlii Blasius, Siiugethiore Doutschlands, p. 63. 

1878. Vesperugo kuhlii Dobson, Catal. Chiropt. Brit. Mus., p. 230. , 

1886. [Vesjfferugo kuhlii] var. albicans Monticelli, Atti Soc. Ital. Sci. Nat., 
Milano, xxvii, p. 200, March, 1886 (Gaivano, Naples, Italy). 

1886. [Vesperugo kuhlii] vat. pullatus Monticelli, Atti Soc. Ital. Sci. Nat., 
Milano, xxvii, p. 200, Murch, 1886 (Bella Vista, near Portici, 
Naples, Italy). 

1900. Pipistrellus kuhlii M6bely, Monogr. Chiropt. JIungarisB, p. 261. 

1910. Pipistrellus kuhli Trouossart, Faune Mamm. dVEurope, p. 17. 

Type locality, — Trieste, Austria-Hungary. 

Geographical distribution. — Mediterranean region and eastward 
into Asia. 

Diagnoais. — Size about as in Pipistrellus nathusii (forearm, 31 
to 35 mm.; condylobasal length of skull, 12 *0 to 13*2 mm.); 
outer upper incisor less than half as high as inner incisor ; large 
upper premolar almost or (juite in contact with ctiniLe, the small 
premolar forced inward from tooth-row and scarcely or not visible 
from outer side, its greatest duimeter about equal to that of 
outer incisor ; canines less robust than in P. pipistrellusy less 
slender than in P. nathusii ; tragus with greatest width less than 
length of anterior border ; thumb short, its length about equal to 
width of wrist ; posterior edge of wing membrane with sharply 
defined whitish border. 

External characters. General form very similar to- that of 

Pipistrellus pipistrellus^ the wing similarly narrow as compared 
with that of P. nathusii. Ear narrowly rounded at tip, the posterior 
border slightly concave ; antitragus slightly developed, producing 
an evident break in contour of conch ; inner surface of conch 
somewhat rugose, without well defined transverse striations ; 
tragus essentially as in P. nathusii, the posterior border noticeably 
convex. Wing, foot, calcar and tail as in P. pipistrellus. 

Fur and colour. — Quality and distribution of fur essentially 
as in Pipistrellus pipistrellus, but dorsal surface of interfemoral 
membrane haired scarcely beyond basal third. Colour not very 
different from that of Pipistrellus pipistrellus, but somewhat 
lighter and more yellow, often approaching raw-siena. Mem- 
branes blackish, the wing between foot and fifth finger with a 
sharply defined very narrow (less than 1 mm.) nearly white 
border. 

Skull. — The skull resembles that of Pipistrellus nathusii in 
size, but its form is even more robust than that of P. pipistrellus. 
Dorsal profile with very slight interorbital concavity and barely 
perceptible convexity over middle of brain-case. Breadth of 
brain-case about half ^greatest length of skull. Dorsal surface 
of rostrum less rounded off at sides than in P. pipistrellus and 
P. nathusii, but not so much flattened as in P. savii. Narial 
emaigination more abruptly narrowed postorior^yc than ip the 
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other •Europelin species. Mesopterygoid space slightly longer 
than wide. Mandible with coronoid process distinctly higher 
than articular process, so that upper edge of posterior portion is 
oblique and not parallel with alveolar line. 

Teeth , — Inner upper incisor essentially as in Pipistrellm 
pipistrellus except that secondary cusp is reduced to a minute, 
sometimes obsolete, projection from cingulum at posterior base of 
shaft ; outer incisor very small, less than half as high as inner, 
its apex about on level with highest point of cingulum of larger 
tooth, its crown area about two- thirds that of latter, its structure 
essentially as in P. pijnstrellusj though with very small secondary 
cusp ; small tooth situated directly exterior to 
largo, so that a line perpendicular to main 
axis of skull would pass through middle of 
all four incisors ; lower incisors essentially as 
in P. pipistrellusj though relatively larger and 
more strongly imbricated. Canines both above 
and below intermediate in form between those 
of P. inj[A»trellus and P. nathusii Anterior 
upper premolar crowded inwa»d from tooth- 
row and closely wedged between canine and 
large premolar which are nearly or quite in 
contact ; the small tooth is usually though not 
always invisible from outer side, its cusp is 
very low, nearly terete, its crown area about otiual to that 
of outer incisor ; large premolar with no special peculiarities. 
Lower premolars as in the related species, but disproijortion in 
size more marked, the crown area of first a little more than 
halj that of second. Molars both above and below essentially 
as in P. pipistrellus and P. naihum, but somewhat more robust. 

Measurements. — Two adult males from near Genoa, Italy : 
head and body, 43 and 46 ; tail, 37 • 4 and 38 ; tibia, 1 2 • 4 and 
13 ; foot, 6 and 6 ; forearm, 33*6 and 34 ; thumb, 5 and 5*2 ; 
third finger, 60 and 60; fifth finger, 45 and 44; ear from meatus, 
12*6 and 13; width of ear, 10*4 and 10. Two adult females 
from the same locality : head and body, 44 and 47 ; tail, 39 and 
40 ; tibia, 1 2 and 13 ; foot, 6 * 2 and 6*2; forearm, 33 • 4 and 35 ; 
thumb, 5 * 2 and 5*4; third finger, 60 and 63 ; fifth finger, ^5 
and 47 ; ear from meatus, 13 and 13 ; width of ear, 10 and 10. 
Adult male and female from Palermo, Sicily : head and body, 
42 and 44; tail, 36 and 35*4; tibia, 12*4 and 12*4 : foot, 6’6 
and 5*4; forearm, 31 and 34 ; thumb, 5 * 4 and 5*2; third finger, 
56 and 61 ; fifth finger, 41 and 43 *6 ; ear from meatus, 12*4 and 
13 ; width of ear, 10 and 10. Adult male and female from 
Cagliari, Sardinia: head and body, 44 and 45; tail, 35 and 37 
tibia, 12*6 and 12*4*; foot, 6*2 and 6 * 8 forearm, 33 and 33; 
thumb, 5 and 5 ; thb*d finger, 58 and 62 ; fifth finger, 43 and 45 ; 
ear from meatjis, 13*and 12; width of ear, 10 and 10. For 
crani|,l measurements see Table, p. 218. 



JHpinti eUtu kuhlii, 
Anteriur teutli X 5. 
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Spocimem Examined . — One hundred and eight, from the following 
localities : — 

France: St. Gilles, Gard, 2; Nimes, Gard, 3 (Mottaz); St. Genies, 
Gard, 4 (Mottaz); Marseilles, 1 (U.S.N.M.). 

.Switzerland: Corommo, Ticino, 1 (Mottaz) ; Lugano, Ticino, 1 (Mottaz). 

Italy: Near Genoa, 14 (U.S.N.M. and Genoa); Siena, 6 (li.M. and 
U.S.N.M.); Florence, 1 (U.S.N.M.); Home, 6 (B.M. and U.S.N.M.); 
near Borne 1 (type of vispistreUua Bonaparte) ; Sorrento, 3 (U.S.N.M.) ; 
Catanzaro, Calabria, 6 (U.S.N.M.) ,• Palermo, Sicily, 23 (U.S.N.M. ; 
Gorleone, Sicily, 1 (U.S.N.M.) ; Ustica Island, Sicily, 4 (U.S.N.M.) ; 
Sicily, 1 (type of alcytJioe Bonaparte). 

Sardinia : ^Cagliari, 4 (U.S.N.M.); Mt. Gennargentu, 7 (U.S.N.M.); 
no exact locality, 2. 

Greece : Corfu, 2 ; Cephalonia, 10 ; Patras, 3. 

Spain: San Cristobal, Minorca, Balearic Islands, 2. 

JRamarks. — Pipistrellm kuhln is easily recognizable by the 
form and relative size of the upper incisors. Externally it may 
usually be known by the sharply defined whitisli border to the 
wing membrane, though too much reliance should not bo placed 
on this clulracter alone. Many specimens from Sardinia are 
lighter in colour than those from the mainland. These represent 
the alholimbaim of Kiister. ^Normally coloured examples also 
occur ; and in the absence of adequate material it has seemed 
preferable for the time being not to attempt to define the insular 
form. 

<f. St. (lilies, Gard, G. S. Miller (c). 8. 8. 4. 127.. 

Franco. 

6. Siena, Italy. Dr. E. Hamilton (p). 118. 10. 2. 2. 

(S, Brogi.) 

3 6, 9. Boino. (0. Goli.) G. Barrctt-Hamilton 11. 1. 2. IG r>. 

sketeton with- Sicily. (Prince Bona- Tomes Collection, 7. 1. 1. 730. 

out skull. parte.) (Type of V. alcythoc Bonaparte.) 

skeleton with- Near Homo, Italy. Tomes Collection. 7. 1. 1. 720. 
out skull. (Prince Bonaparte.) (Tiipeol V. viapistellua Bonwparie,) 

<J, 9. Corfu, Greece. J. I. S. Whitaker (p). 8. 10. 1. 4 5. 

(C. Mottaz.) 

3 6. Argostoli, Cephalonia. J. I. S. Whitaker (p). 8. 10. 1. l-S. 

(C. Mottaz.) 

(J, 9. Patras. (C. Mottaz.) Hon. N. C. liothschild 8.10.2.17-18. 

2 S. San Cristobal, O. Thomas and B. I. 0. 7. 1. 29-30. 

Minorca, Balearic Pocock (c & p). 

Islands. 


PIPISTRELLUS SAVII Bonaparte. 

1837. Vespertilio savii Bonaparte, Iconogr. Faun. Ital., i, fasc. xx (Pisa). 
Typo in British Museum. 

1837. Vespertilio aristippe Bonaparte, Iconogr. Faun. Ital., i, fasc. xxi. 
(SioUy). . . 

1837. Vespertilio leiLcippe Bonaparte, Iconogr. Faun. Ital., i, fasc. xxi 

(Sicily). Type jn British Museupi. 

1838. Ve8pertiliot^>onapartii Savi, Nuovo Giom. de’ Letterati, Pisa, xxxvn, 

p. 229 (Toscany]. 
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1644. Vesv\jBrtilio\ nigram Grespon, Faune M6ridionale, i, p. 24 (Ntmes, 
Gard, France). 

1853. Vespet'^ugo maurus Blaaius, Wiegmann’s Archiv fur Naturgesch.,* 
1853, 1 , p. 35 (Central chain of the Alps). 

1857. Vesperugo maurus Blaaius, Saugethiero Deutschlanda, p. 67. 

1872. V[cspcrtili6] agilis Fatio, Faune Vert. Suisse, Append, au vol. i, 
p. iii (Alternative name for F. savii Bonaparte, ox Savi MS.). 

1878. Vespenigo niauf'us Dobson, Gahil. Ghiropt. Brit. Mus., p. 218. 

1904. Vcspertilio ochromixtus Cabrera, Mom. Soc. Espafi. Hist. Nat., ii, 
p. 267 (Sierra de Guadarrama, Madrid, Spain). 

1910. PijnRtrellm savii and P. savii ochromixtus TrouesBart,^aune Mamm. 
d’Europe, pp. 13-14. 

Type locality, — Pisa, Italy. 

Geographical distribution, — Southern Europe, west to the 
Iberian Peninsula, north to the Alps ; also the Canary Islands, 
northern Africa and southern Asia. Limits of range very 
imperfectly known. 

Diagnosis, — Largest European member of the genus (condy- 
lobasal length of skull, 13 to 14 mm. ; forearm, 31 to 33 mm.) ; 
outer upper incisor more than half as high as inner ; large 
premolar broadly in contact witlt canine, the small tooth very 
minute, crowded inward from axis of tooth-row, invisible from 
outer side and occasionally covered by the gum, its diameter 
much less than that of outer incisor; anterior lower premolar 
with crown area less than half that of succeeding tooth ; lower 
canine robust ; tragus with greatest width nearly equal to length 
of anterior border ; thumb short ; hairs of back usually with 
contrasting light brown tips. 

External characters, — Ear broad, its general form about as in 
Pipistrellus nathusii, the posterior border slightly but evidently 
concave above middle, the inner surface of conch noticeably 
rugose and with faint, irregular transverse ridges behind tragus ; 
antitragus small and ill-deiiiied, but producing an evident break 
in outline of conch ; tragus less than half as high as conch, very 
wide (greatest width, at level of middle of anterior border, nearly 
equal to length of anterior border), the anterior border nearly 
straight, the posterior border strongly and evenly convex from 
tip to notch above small basal lobe. Wing, foot, calcar and tail 
as in P, pipistrellus. 

Fur and colour, — The fur resembles that of Pipistrellus huhlii 
in quality and distribution. Colour differing from that of the 
other European species in the evident contrast between light 
tips of hairs of back and darker ground tint. It is also the only 
species in which there is much individual variation in colour. 
Four specimens from the neighbourhood of Genoa are coloured as 
follows : male, not fully adult, uniform very dark vandyke-broWn, 
the extreme tips of h&irs of back faintly lighter, underparts a 
light brown faintly overlaid on blackish under, colour ; adult male : 
light tips* on back well developed, giving geAeral cfj^lour to region, 
between ^w-umber and clay-colour ; adult male : lif^ht tipfiitvery 
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conspicuous, a))eculiar dull brownish ochraceous-buif ; adult female : 
light tips as conspicuous as in last, dull brownish cream-buff. 

Skull, — The skull is slightly larger than that of Pipistrdlns 
nathusii and P. knhlii, and is immediately distinguishable among 
the European species by the flatness of dorsal surface of rostrum, 
prominence of ridge along edge of orbit, and 
relatively small size of narial «emargination, 
characters the first two of which suggest 
Verpertilio murmm. Dorsal profile of skull as 
in JP. pipistrgllus and P. kuhlii, but brain-case 
slightly more depressed. Dreadth of brain'Caso 
about half greatest length of skull. Rostrum 
relatively broader than in the other European 
species, its dorsal surface more flattened and 
orbital ridges more prominent; narial emar- 
gination scarcely larger than in P. pipistrellus, 

Mesopterygoid space al)out as wide as long, its 
general online, aside from the notch caused 
by median spine of palate, broadly barrel shape, 
the hamulars distinctly turned^inward. Man(lible with coronoid 
process and upper border of posterior portion as in P. kMii, 
but with angular process loss curved and relatively longer than 
in the other European species. 

Teeth, — Incisors both above and IxjIow essentially as in 
Pipistrellusi plpwtrellus, except that inner upper tooth has the 
secondary cusp somewhat better developed. 
Canines with no special peculiarities, not 
essentially different from those of P. pipt- 
fttrellus. Anterior uj)j)er premolar very 
minute, sometimes hidden in the gum or 
occasionally absent, its crown area never 
much more one-sixth that of outer incisor ; 
large premolar always strongly in cont^ict 
with canine, its form peculiar in th<». absence 
or slight development of the antero internal 
cusp. Lower premolars strongly contrasted 
in size, the crown area of first decidedly less than half that 
of second, its cusp relatively lower and less developed than in 
any of the other European species. Molars both above and 
below with no special peculiarities. 

Measurements , — Two adult males from Palermo, Sicily : head 
and body, 43 and 47 ; tail, 34 and 35 ; tibia, 12*6 and 12*8; 
foot, 6 * 4 and 7 ; forearm, 31 and 32 - 6 ; thumb, 5 and 5*6; 
third finger, 54 and 56 ; fifth finger, 42 and 41 ; ear from meatus, 
12*4 and 12*6; width of ear, 12 and 12. Two adult females 
from the same locality : 4iead and body, 46 and 47 ; tail, 35 and 
39 ; tibia, 13 and ]»3*4 ; foot, 6*6 and 7 ; forearm, 33 and 33 ; 
thumb, 5 and^5‘4 ; third finger, 56 and 57 ; fifth finger, 42 and 
43 ;,ear froAi meatus^ 12*4 and 13 ; width of ear, 12 and 11*6. 



Pipistrellus savii. 
Anterior teeth, x 6. 






Fia. 38. 

Pipistrellus sarii. 
Nat. Hize. 
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Adult male from Escorial, Spifin (paratype of ochrom^xim Calirera) : 
head and body, 48*6; tail, 34 ; tibia, 13*2; foot, 5*6; forearm, 
67 ; thumb, 5*4; third finger, 43 ; ear from meatus, 1 3 ; width 
of ear, 11, For cranial measurements see Table, p. 223. 

Specimens examined. — Twenty-four, from the following localities : — 
SwiTZEiiLAND : St. Gothard, tjri, 1 ; no exact locality, 1. 

Italy: Near Genoa, 10 (B.M.^^and Genoa); Florence, 3 (Mottaz); 
Sorrento, 1 (U.S.N.M.) ; no exact locality, 1 (type) ; Palermo, Sicily, 8 
(U.S.N.M.); Sicily, no exact locality, 1 (type of leucippe Bonaparte); 
Ustica Island, Sicily, 1 (U.S.N.M.). 

Pbanck: Near Ntmes, Gard, 2 (U.S.N.M. and Nimes; the latter 
agreeing with description of nigrans Grespon, though not marked type) ; 
St. Gillos, Gard, 1 ; no exact locality, 1. 

Spain: El Escorial, Madrid, 1 (paratype of ochrotnixtus Cabrera). 


Itemarhs , — This species is readily distinguishable among the 
European members of the genus Pipisirellus by the peculiar form 
of the tragus, apart from its very pronounced cranial and dental 
characters. Its colour gives it a superficial resemblance to 
Eptesicus nihaoni, a likeness that is so heightened ly the exces- 
sively small size of the anterior upper premolar that the animal 
has been once and perhaps twic(% described as a member of the 
genus Eptesicus,* 

1. St. Gothard, Uri, Swit- 

zerland. 

Switzerland. 

4 al. Genoa, Liguria, Italy. 


Tomes Collection. 7. 1. 1. 397. 

Purchased (Brandt). 45. 11. 1. 3. 
Genoa Museum (e). 86. 11. 3. 14- ' 
17. 


<5. 


BorzoU, Liguria. 


skeleton with- Italy. (Prince Bona- 
out skull. parte.) 

skeleton with- Italy. (Prince Bono- 
out skull. parte.) 

9 al. Franco. 

<5. El Escorial, Madrid, 


Spain. 


Marquis G. Doria 6. 12. 16. 6. 

(0 & p). 

Tomes Collection. 7. 1. 1. 732. 

(Type of species.) 

Tomes Collection. 7. 1. 1. 131. 

(Typo of V. leucippe Bonaparte.) 
Purchased (Lefebre). 46. 1. 2. 12. 
A. Cabrera (p). 8. 7. 23. 1. 


(Paratype of V, ochromixtus Cabrera.) 


Genus EPTESICUS Rafinesque. 

1820. Eptesicus Rafinesque, Annals of Nature, p. 2 (melanops = ftiscus). 
1829. Cnepheeus Kaup, Entw.-Gesch. u. Naturl Syst. Europ., Thierwelt, i, 
p. 103 (serotinus). 

1839. Vesperugo Keyserling and Blasius, Wiegmann’s Archiv fiir Natur- 
gesch., 1839, i, p. 312 (part). 

1839. Vesperus Keyserling and Blasius, Wiegmann’s Archiv fiir Natur- 
gesch., 1839, i, p. 313 (Sub-genus of Vesperugo^ part). Not Vesperus 
Latreille, 1829. 

* This is certainly the case with the Vespertilio ochromixtus of Cabrera. 

4[n the paratype of this species (B.M. no. 8. 7.. 28. 1), which I carefully 
examined before removal of the skull, in company with Mr. Knud Andersen, 
no trace ot the small premelar could be found. , When the skull was cleaned, 
however, the presence of the tooth in its normal position was revealed, 
thus showi^ the animars true identity. It seems *not improbable, so far 
as can be judged from the original description, that Sat.unin’s Vesperugo 
cauca^ict^: (Zool. Anzoiger, xxiv, p. 462, August 6, 1901)^ was ba^d on 
similar speoimens. " 
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’1841. Noctula B^aparte, Iconog^. Faun. Ital., i, faso. xxi, in account of 
^espertilio alcythoe (aerotimis). 

1856. Cateorus Kolenati, Allgem. deutsche Naturhist. Zeitung, Dresden, 
neue Folge, ii, p. 131 {serotinus). 

1856. Meteorus Kolenati, Allgem. deutsche Naturhist. Zeitung, Dresden, 

neuo Folge, ii, p. 131 (part). . 

1857. Vesperus Blasius, Saugethiere Deutsohlands, p. 51 (Sub-gonus of 

Vespcrugo), part. ^ 

1858. Amblyotus Kolenati, Sitzungsber. kais. Akad. Wissensch. Wien, 

Math.-Naturwissensch. Glasso, xxix, p. 252 (atraius = nilss&ni). 
1863. Aristippe ** Kolenati, Beitrage zur Kenntniss der Phthiriomyiarien, 
Petersbfirg, 1863” (part, included both discolor = murinus and 
nilssoni). 

1866. Pachyonius Gray, Ann. and Mag. Nat. Hist., 3rd ser., xvii, p. 90, 
February, 1863 {packyomus). 

1870. Nyctiptenus Fitzinger, Sitzungsber. kais. Akad. Wissensch. Wien, 
Math.-Naturwiss. Classe, Lxn, p. 424 (sniithii). 

1878. Vesper^ts Dobson, Gatal. Chiropt. Brit. Mus., p. 184 (Sub-genus of 
Vesperugo)^ part. 

1892. Adelonycteris H. Alien, Proc. Acad. Nat. Sci. Philadelphia, 1891, 
p. 466* January 19, 1892 (part; substitute for Vcsiwrus^ pre- 
occupied). 

1897. Vespertilio Miller, Ann. and Mag. Nat. Hist., 6th ser., xx, p. 384, 
October, 1897 (part). 

1900. Eptesicus M6hely, Monogr. Chiropt. Hungariee, p. 219 (part). 

1907. Eptesicus Miller, Families and Genera of Bats, p. 207, June 29, 1907. 

Type species. — Eptesicus melanops Ratinesque = Verpertilio 
fuscus Beauvois. 

Geographical distribution. — Euroj)e, Asia (except Malay region), 
Australia, Africa, Madagascar ; America from southern Canada 
southward (except Lesser Antilles). 

(Jharacters . — Dental formula : / “ e J-i, m * ;[ = 32. 

Teeth strictly normal throughout, and showing no special pecu- 
liarities. Both upper incisors well developed, the inner larger 
than the outer and usually with distinct secondary cusp, the 
outer separated from canine by a space equal to its gieatest 
diameter ; nv? variable in form, usually with well developed 
metacone and three commissures in the smaller species, bu*-- with 
metacone and third commissure obsolete in larger forms. Skull 
without special peculiarities of form or structure, the rostrum 
ilattish or more usually rounded off above, the nares and palatal 
emargination not specially enlarged, the latter at least as deep 
as wide. Ear of moderate size, not peculiar in form ; wing 
broad (normal). 

Remarks . — Among European bats the members of the genus 
Eptesicus may be distinguished by their dental formula combined 
with a simple Pipistrellus-like ear and not specially modified 
skull. The group is. nearly related to Pijnstrellus through 
P. savii^ in which the small premolar is occasionally absent and 
not infrequently so mihute as to be concealed by the gum. About 
forty-five specigs^ire known, three of which occur in Europe. 

• . . q 
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KEY TO THE BUBOPBAN SPBOIES OP EPffESICV^S, ' 

Porearm less than 40 mm.; condylobasal length of 
skull less than 16 mm. ; a distinct line of demar- 
cation between colours of upper and lower surfaces 
of neck E. niUsonii^ p. 234. 

Porearm more than 45 mm. ; condylobasal length of 
skull more than 17 mm. ; no line of demarcation 
between colours of upper and'’ lower surfaces of 
neck. 

Condylobasal length of skull 19 to 21*6 mm E, serotinus^ p. 226. 

Condylobasal length of skull about 18 mm E, sodalia, p. 231. 


EPTESICUS SEROTINUS Schreber. 

1774. Vespertilio serotinus Sohrebor, Siiugthiere, i, pi. liii (Description, i, 

L 167, 1775, under name: Die Blasse Pledcrmaus). France, 
ed primarily on “La S6rotine*’ of Daubenton, Hist. Acad. 
Boyale des Soi., 1759, p. 877. 1765. 

1776. Vespertilio serotine P. L. S. Miiller, Natursyst. Suppl. u. Begist.- 
Band, p. 16 (Based on “die Blasse Pledermaus*' o^Schreber). 

1827. Vespertilio wiedii Brchm, Ornis, Heft iii, p. 24 (Renthendorf, 
Thiiringen, Germany). 

1827. Vesj^tilio ohenii Brehm, Oruis, Heft iii, p. 25 (Renthendorf, 
Thuringen, Germany). 

1844. Vesp[ertilio'] incisivus Crespon, Paune M^ridionale, i, p. 26 (Nlmes, 
Gard, Prance). 

1857. Veaperugo serotinus Blasius, Saugethiero Deutschlands, p. 76. ^ 

1868. [Cateorus serotinus'] var. typus Koch, Jahrb. dos Vereins fur Natur- 
kunde im Horzogthum Nassau, xviiT, p. 466 (Wiesbaden, Nassau, 
Germany). 

1863. iCatconos serotinus] var. rufescens Koch, Jahrb. des Vereins fiir 
Naturkiindc im Herzogthum Nassau, xviii, p. 466 (Freiburg, 
Breisgau, Germany). 

1878. Vesperugo serotinus Dobson, Catal. Chiropt. Brit. Mus., p. 191.' 

1885. Veajierus serotinus var. transylvanus Daday, Orvos-Termoszottudo- 
mdnyi Krtesetd, Kolozsvar, x, p. 275 (Als6-Szocs, Szolnok-Doboka, 
Hungary). 

1886. Vesperus serotinus var. transsylvamis Daday, Verhandl. u. Mittheil- 
ungen dos Siobenburgischen Vereins fiir Naturwissensch. in 
Hermannstadt, xxxvi, p. 81. 

1900. Eptcsicus serotinus M6hely, Monogr. Chiropt. Hungarioe, p. 209. 

1904. Vespertilio serotinus insularis Cabrera, Mem. Soc. Bspan. Hist. Nat., 
II, p. 268 (Minorca, Baleario Islands). 

1904. Vespertilio isabellinus Cabrera, Mem. Soc. Bspan. Hist. Nat., ii, 
p. 264 (southern Spain). Not of Temminck. * 

1904. Vespertilio hoscai Cabrera, Mem. Soc. Bspan. Hist. Nat., ii, p. 265 
(Muchamiel, Alicante, Spain). 

1910. Eptesicus serotinus^ E, serotinus transsylvanus, and E. hoscai Troues- 
sart, Faune Mamm. d’Europe, pp. ^22. 

Type locality, — France. 

Oeographical di^ribution , — Central and southern Europe 
from England and Denmark to the Mediterranean; eastward 
into Asia. , • 

Iffagnosis . — Size rather large (forearm moro^than 45 mm.» 
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condylobasal length of skull more than 19 mm.) ; colour of upper 
parts a yellowish brown without noticeably contrasted light tips 
to the hairs ; under parts essentially similar, so that there is no 
line of demarcation along sides of neck. 

External characters , — General form robust, .though less so 
than in Nyctaltis, the tail and legs rather short, the membranes 
thick and opaque. Muzzle with«tnoderately prominent glandular 
swellings, its greatest width across this region less than distance 
from nostril to ear ; nostrils projecting very slightly, the concavity 
between them not conspicuous, the orifice crescentic. lilar 
moderately long, extending slightly more than lialf way from eye 
to nostril when laid forward, its breadth when flattened about 
equal to height above crown ; anterior border of couch abruptly 
convex below, then nearly straight to narrowly rounded off tip ; 
posterior border straight or iiTegularly concave from just below 
tip to level of anterior base, then convex to abrupt angle under 
meatus marking posterior limit of small but well defined anti- 
tragus, the Anterior border of which terminates obscurely about 
3 mm. behind angle of mouth ; inner surface of conch ooscurely 
papillose, the region behind tragus marked by about six faint 
cross ridges ; tragus short, its height less than half that of ear 
conch, it# anterior border straight, its posterior border gently 
convex from narrowly rounded tip to upper edge of small but 
distinct basal lobe, its greatest width, at level of middle of anterior 
border, equal to slightly more than half length of anterior border. 
Wing broad, the fifth finger exceeding forearm by one-quarter 
to one-third length of forearm, the membrane leathery and 
opaque, though perhaps less so than in Nyctalua noctula, joining 
leg«at base of outer toe ; third and fourth metacarpals sub-equal, 
nearly as long as forearm, fifth about 2 mm. shorter. Leg rather 
slender, the foot less than lialf as long as tibia ; calcar about 
four-fifths as long as tibia and slightly exceeding length of free 
border of uropatagium, its keel ill-^lefined, its terminal lobe well 
developed though small. Tail extending to between shoulders 
when laid forward, the last vertebra and distal third of penulti- 
mate vertebra free from membrane. 

Fur and colour , — Fur soft and dense, the longest hairs on 
back about JO mm. in length, those of underparts shorter. It 
is strictly confined to body, only extending as a thin pubescence 
on extreme base of meml^ranes and along a narrow line bordering 
under surface of forearm ; fre# edge of uropatagium naked. 
Ground colour of upper parts ranging from prouts-brown to a 
light wood-brown, the basal portion of the hairs not essentially 
different, the tips of the hairs of back behind shoulders with 
inconspicuous lighter (bufl^) tips; underparts slightly paler, 
sometimes approaching t>chraceous-buff, but never sufficiently 
contrasted to produce a line of demarcation along sides of neck. 
Muzzle, cheeki^ ears*and membranes blackish. The variation 
in ge(^eral colour app^rs to be strictly individual. 

‘rJ-: - .■ * ■ Q-2’; -.".iv 



CHIROPTERA 


228 


SkulL — General aspect of skull robust and flattened,* with 
widely spreading zygomata, but rather narrow brain-case and 
rostrum. Dorsal profile rising gradually from nares to over- 
hanging lambda, essentially straight throughout, though with 
slight concavity over lachrymal region. Ventral profile very 
slightly elevated posteriorly. Brain-ctisc ovate in general outline, 
narrower than in Nyctalus noc^ila^ the straight, well developed 
lambdoid crests which form its posterior border meeting in median 
line almost at right angles, depth at middle about half mastoid 
breadth ; sagittal crest low but evident, the region* at each side 
of it not depressed ; floor of brain-case smooth, with no evident 
ridges or depressions, a very narrow slit between cochlea and 
basioccipital ; auditory bulhe small, the transverse diameter con- 
siderably less than distance between bullfe. Interorbital region 
moderately constricted, hour-glass shaped, the lachrymal region 

decidedly less wide than brain-case, 
with slight tubercular projection close 
to anterior rim of orbit ; rostrum 
flattened, with shallow but evident 
lateral concavity on each side, dis- 
tinctly narrower anteriorly than pos- 
teriorly, the narrowly obovtte narial 
emargination extending about half 
way back to level of lachrymal fora- 
men ; rostral depth at front of orbit 
less than distance from orbit to outer 
incisor ; anteorbital foramen less re- 
duced than in Nyctalus noctula, its 
posterior border over region of eon- 
tact between large premolar and first 
molar, lachrymal fommen directly 
behind it, on inner side of orbital 
rim. Palate long and narrow, slightly concave both laterally and 
longitudinally, the anterior emargination small, squarish, extend- 
ing back to level of middle of canine. Posterior extension of 
palate nearly parallel sided, though narrowing a little posteriorly, 
its width at level of posterior molar considerably less than its 
length ; hamulars slightly turned inward ; median spine well 
developed. Mandible robust, but with lower border nearly 
parallel to alveolar line ; posterior portion high in front, low 
.behind, the height of coronoid* process above level of alveolar 
line about equal to horizontal diameter, the upper border sloping 
< abruptly from coronoid to articular process ; angular process 
. moderately long, about on level with alveolar line, its main axis 
directed gradually outward and downward, its distal extremity 
slightly expanded and'hooked upward. • 

Teeth. — Relatively to size of skull the teeth are large and 
^ robust, rather more so than in Nyitalus noctula^ Inner upper 
incisor qfout half as high as canine, its crown are)^ about one- : 
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quarter that 'of canine, the subterete shaft directed inward and 
sliglitly forward, its secondary cusp large and prominent, situated 
on outer side of shaft near tip ; cingulum well developed, but 
without cusps. Outer upper incisor much shorter than inner 
and with about half its crown area, the apex of its shaft slightly 
exceeding level of cingulum of Urger tooth ; outer and posterior 
surfaces flattened or double-concave, the two concavities some- 
times separated by a low but evident ridge ; inner margin with 
a low secondary cusp on well develop^ cingulum. A line 
perpendicular to main axis of skull would pass through centre 
of shafts of all four incisors ; the outer tooth is separated from 
canine by a space about equal to breadth of its own crown. Lower • ^ 

. incisors large, much crowded, and very conspicuously imbricated, 
and *2 overlapping more than .half of front surface of the 
succeeding tooth, the general outline of the entire series V-shaped ; 
front surface of crowns about as high as vide, the edge obliquely 
trifld (occasionally a low, rudimentary fourth cusp at outer 
margin of tg) ; cross section of crown somewhat triangular, the 
posterior angle occupied by a low tubercle in and /g. Upper 
canine large, its shaft decideoly the highest of the ui)per series, 
its cross-section sub-triangular, the posterior cutting edge well 
developed, the anterior less trenchant than in Nyctdim noctula ; 
inner surface divided by a low ridge into two shallow con- 
cavities, the posterior of which is the larger ; antero-outer surface 
convex ; postero-outer surface with deep longitudinal groove ; 
cingulum narrow but complete, without cusps. Lower canine 
very robust, the diameter of crown noticeably greater than least 
distance between canines, the shaft decidedly higher than main 
cifipa of molars, smoothly rounded in front, flattened-concave 
behind and on inner side, the cingulum narrow but complete 
except at point of contact with fg, where it becomes abruptly 
obsolete, terminating * in a slight tubercle corresponding to the 
cusp present in Nyctahts and Pipiatrellus. Upper promolar with 
crown area about equal to that of canine and about two-thirds 
that of first molar, its main cusp robust, nearly as long canine 
(measured along cingulum), sharply trenchant posteriorly, flat- 
tened-concave on inner side, a well developed external and antero- 
internal longitudinal groove ; crown with slight anterior and 
more marked posterior emargination, the inner side narrow, with 
slight concave crushing surface and well developed cingulum, 
which rises to a small cusp anteriorly. Lower premolars closely „ 
crowded, the crown area of first about half that of canine, that 
of second nearly four-fifths that ^ of canine ; cusp of first a little ^ 
more than half as high as second, which slightly exceeds main 
cusps of molars ; cingulum of each tooth ^ell developed, tending ; 
to form a slight postero-internal tubercle. First and second;; 
upper molars sub-equal in crown area, the second wider but more| 
constricted jbt^ middle ; protocone robust, not very high ; no true| 
hypOcone, but^r^ion which it would (mupy inmca^ elight|| 
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columnar thickening of posterior base of protocone; parbcone 
lower and smaller than metacone, the contrast unusually notice- 
able ; styles and commissures well developed, the W-pal^tern 
normal ; with crown area less than half that of w', its longi- 
tudinal diameter through metacone much less than half transverse 
diameter, the mesostyle, metacone, and second and third com- 
missures greatly reduced, though not sufficiently to lose their 
identity. Lower molars with no special peculiarities ; angles in 
commissures between outer and inner cusps rather wide and 
shallow, especially that between protoconid and metaconid ; area 
of second V ^3 scarcely half that of first. 

Measurements, — Adult female from Herrnhut, Saxony ; head 
and body, 62 ; tail, 54 (its free tip, 6*6) ; . tibia, 20 ; foot, 10-4 ; 
forearm, 50 • 4 ; thumb, 9 ; third finger, 84 : fifth finger, 63 ; ear 
from meatus, 18 ; width of ear, 15. Adult male from Barsac, 
Gironde, France : head and body, 69 ; tail, 54 (free tip, 7*6) ; 
tibia, 22 ; foot, 11*4; forearm, 51 ; thumb, 9 ; thir(|^ finger, 91 ; 
fifth finger, 67 ; ear from meatus, 18*4 ; width of ear, 16. Adult 
male and female from Seville, Spain : head and body, 67 and 64 ; 
tail, 46 and 51 ; tibia, 21*6 and 2§*4 ; foot, 11 and 10*4 ; fore- 
arm, 49 and 60 ; thumb, 9*2 and 8*4 ; third finger, 89 and 90 ; 
fifth finger, 64 and 68 ; ear from meatus, 17*6 and 18. Adult 
male and female from Rome, Italy : head and body, 72 and 73 ; 
tail, 64 and 54 ; tibia, 21*4 and 21 ; foot, 11 and 11*4; fore- 
arm, 51 * 6 and 53 ; thumb, 9 * 6 and 9 * 8 ; third finger, 91 and 92 ; 
fifth finger, 66 and 67 ; ear from meatus, 19 and 19 ; width of 
ear, 15*6 and 15*4. For cranial measurements see Table, 
p. 232. 

«> 

Specimens examined, — Seventy-eight, from the following localities : — 

England ; Kenley, Surrey, 1 ; Hawkhurst, Kent, 1 ; Whitstable, Kent, 2 ; 
Wingham, Dover, Kent, 1 ; Yalding, Kent, 5 (B.M. and U.S.N.M.) ; Isle 
of Wight, 5. 

FiiANCE : Barsac, Gironde, 1 (U.S.N.M.) ; near Nlmes, Gard, 2 (Nlmes ; 
type of incisivus Grespon, and a specimen wrongly marked type of ^lustris 
Orespon). 

Germany: Ingelheim, Bheinhessen, 2; Magdeburg. Saxony, 2 (B.M. 
and U.S.N.M.) ; Hermhut, Saxony, 1 (U.S.N.M.) ; Stress, near Burgheim, 
Bavaria, 8 ; Bavaria, no exact locality, 2 (U.S.N.M.) ; Tubingen, Silesia, 2. 

Austria-Hungary: Moravia, 1; Gsalldkoz-Somorja, Pressburg, Hun- 
gary, 1; Budapest, Hungary, 2; Transylvania, 5; Zara, Dalmatia, 2. 

Boumania : Bustenari, Prahova, 8. 

Greece : Patras, 14 ; near Athens, 1. 

Italy : Siena, 3 (B.M. and U.S.N.M.) ; Florence, 2 (B.M. and U.S.N.M.) ; 
Vallombrosa,! (U.S.N.M.); Volterra, 1 (U.S.N.M.) ; Borne, 3; San Martino 
ad Gimino, Borne, 1 (Genoa) ; Ustica Island, Sicily, 1 (U.S.N.M.). 

Sardinia : Cagliari, 2 (Genoa). 

Spain : Paj4rSu, Loon, 1 ; Seville, 3 ; Muchamiel, Alicante, 1 (Madrid ; 
type of bosca/i Cabrera). 

> *’ « 

Remarks, — Among the bats of Europe this species is recogniz- 
able by itfi^ rather large size, noticeable .free tip to the tail, 
piOderately long, narrow ear, and straight, erect tragus. With 
the inatmal now available for study it •GK^ms^ impossible tp^= 
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distin^ish any local geographical forms. Specimens from Seville 
representing the imhellinuH of Cabrera I am unable to separate 
from true serotinus ; the type of hnscai Cabrera is a young of the 
same animal ; insularis I have not seen, but there is nothing in 
•the original description to indicate that it is distinct.* 

6. Konloy, Surrey, England. WY B. Ogilvie-Grant 11. 1. 3. 45. 

(c & 1 *). 

2 9. Whitstable, Kent. C. H. B. Grant (c ^ p). 11. 1. 3.46-<47. 

9 al. Wingham, Kent. G. Donkor (c & p). 90. 4. 17. 1. 

1 st. Yaldin^, Kent. H. lioid (c & p). 97. 8. 27. 1. 

3 9. Yalding, Kent. W. It. Ogilvio-Grant 11.1.3.42-44. 

(c & p). 

9 al. Isle of Wight. Rev. C. Bury (c & p). 44. 6. 15. 7. 

2, Freshwater, Isle of Wight. F. Bond (c & p). Cl. 11. 5. 1-2. 

1. Freshwater, Isle of Wight. Tomes Collection. 7. 1. 1. 352. 

{F. Bond.) 

1. Bomhridge, Isle o5 Wight. Tomes Collection. 7.1.1.353. 

d, 9. Ingelheim, Rheinhessen, 0. Hilgert (c). 8. 11. 2. 1-2. 

Gerjiany. 

1. Magdeburg, Saxony. Lord Lilford (p). 11.1.1.38. 

{Wolterstorff.) 

2 d, 9. Strass, Burgheim, Bavaria. £jord Lilford (p). 11. 1. 1. 33-35, 

(Kiyrbiiz.) 

2 al. Tubingen, Silesia. Dr. A. Gunther (p). 60. 2. 1. 7-8. 

1 al. Moravia, Hungary. Purchased (Parreysl. 40. 0. 15. 54. 

2. Csalldkois-Somorja, Press- Budapest Museum (k). 94. 3. 1. 12-13. 

burg. 

2 al. Budapest. Budapest Museum (e). 94. 7. 18. 6-7. 

5 d al. Transylvania. G. G. Danford and J. A. 74. 7. 4. 1-5. 

Brown (c & p). 

d, 9. Zara, Dalmatia. (K.Blos.) Lord Lilford (p). 11.1.1.36-37. 

d, 9. Bustenari, Prahova, 840 m. Lord Lilford (p). 4. 4. 6. 2-8. 

Roumania. (W. Dodson.) 

1 9. Patras, Greece. iC.Moitaz.) Hon. N. C, Rothschild 8. 10. 2. 1-13, 

(P). 15. 

9. Patras. C. Mottaz (c). 8. 11. 3. 3. 

9. Athens. (C. Mottaz.) Hon. N. C. Rothschild 8. 10. 2. 14. 

1 al. Florence, Italy. Florence Museum (e). 85. 7. 6. 13. 

d. Rome. (C. Coli.) G.Barrett>Hamilton(p). 11. 1. 2. 28. 

9. Paj4res, Leon, Spain. O. Thomas (p). 8* 2. 9.1. 

(N. QonzaUz.) 

9 al. Seville. Dr. V. L. Seoane (p). 94. 1. 1. 6. 

1 al. Seville. Seville Museum (b). 94. 5. 8. 1. 

1. Europe. Leyden Museum (e). 37. 4. 28. 58. 

EPTESICUS SODALIS Barrett-Hamilton. 

1910. VesperHlio sodalis Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
8th ser., v, p. 291, March, 1910. Type in British Museum. 

1910. Eptesicus sodalis Trouessart, Faune Mamm. d’Europe, p. 22. 

Type locality. — Bustenari, Prahova, Roumania (in Carpa- 
thians, alt. 840 m.). • , • 

Geographical distribution. — Known only from the type locality 
and St. Gothard, Switzerland. r*'" ‘ 

I* Mr. Gabiei& has come to the same conclusion (Bol. Real Soc. Espfltfi. 
HUt^t., vj, p. 449, December, 1908). ' > : : 
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Diagnosis. — Similar to Eptesicus serotinus but Aualler, eondylo- 
basal length of skull about 18 mm. instead of 19 to 21 • 6 mm. 

Meamrements, — Type (young-adult male) : head and body, 
63; tail, 42; tibia, 18*6; foot, 9-8; forearm, 45*4; third 
finger, 79-0; fifth finger, 58-0; ear (fresh), 18. Adult from 
St. Gothard, Switzerland : tibia, 19 ; forearm, 48. For cranial 
measurements see Table, p. 23B, 

Specimens examined. — Two, from the following localities : — 

Switzerland : St. Gothard, 1 (U.S.N.M.). 

Roumania ; Bustenari, Prahova, 1 (type). * 

Bemarks. — The two specimens on which this species is based 
indicate the existence of an animal bearing much the same 
relationship to Bptesicus serotinus as NyctaJus noctula to N, 
maximus. 

6, Bustenari, Prahova, 840 m. Lord Lilford (p). 4. 4. 6. 1. 

Roumania. (W. Dodson.) {Type of species.) 


EPTESICUS NILSSONII Keyserling and Blasius. 

1836. Vespertilio kuhlii Nilsson, Ilium. Fig. Skand. Fauna, pt. 17, pi. 34 
upper figure. Not of Kuhl, 1819. 

1838. Vespert\ili6] borealis Nilsson, Ilium. Fig. Skand. Fauna, pt. 19, 

pi. 34 (ronumbered 36) upper figure. Not of P. L. S. IMuller, 1776 
(Scandinavia). 

1839. VlespertiHol nilssonii Keyserling and Blasius, Wiegmann’s Archiv 

fiir Naturgosoh., 1839, p. 315 (Mountains of Scandinavia. Based 
’ on the V. kuhlii of Nilsson, 1836). 

1857. Vesperugo nilssonii Blasius, Siiugethiere Deutschlands, p. 70. • 

1858. Amblyotus atratus Kolenati, Sitzungsber. kais. Akad. Wissensch. 

Wien, Math.-Naturwissensch. Classe, xxix, p. >252 (Altvator, 
Austrian Silesia, alt. 2400-4600 ft.). 

1878. Vesperugo borealis Dobson, Catal. Ohiropt. Brit, Mus., p. 203. 

1894. Vesperugo nillsoni (sic) Rhoads, Reprint Ord’s N. Amer. Zoology, 
Append., p. 3. 

1907. E^ptesicusl nilssoni Miller, Families and Genera of Bats, p. 209, 
Juno 29, 1907. 

1910. Eptcsicus nilssoni Trbuessart, Faune Mamm. d’Europe, p. 23. 

Type locality. — Sweden. 

Geographical distribution . — Continental Europe, from northern 
Norway to the Alps, 

Diagnosis . — Size medium (forearm less than 40 mm., condylo-^ 
basal length of skull less than 16 mm.) ; colour of upper parte a 
rich dark brown, the hairs of back with noticeably contrasted 
light tips; underparts light yellowish brown; a well defined 
line of demarcation along sides of neck. 

External form. — In general the external form agrees with 
that of ^tesuMS serotinus^ due allowance being ^[lade for the less ’ 
robust Ateture of the smaller animal; • Ear rel&tively donger/; 
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extendinf^ ^to n&tril when laid forward, though of the same 
general form as in E, serotinus ; tip less narrowly rounded oif, 
and flattened or concave portion of posterior border loss con- 
spicuous ; tragus relatively shorter and wider, though not 
essentially different in form, its greatest width nearly equal to 
length of anterior border ; transverse striations on inner surface 
of conch obsolete. Wings and feef^essentially as in E, serotinus. 
Tail slightly longer than in the related animal, extending nearly 
to head when laid forward, its terminal vertebra free. 

Fur and colour , — In quality tlie fur resembles that of E, 
serotinus except that it is softer and more silky in texture, the 
hairs fully as long as in the larger animal. In distribution it 
shows no special peculiarities ; dorsal surface of uropatagium 
thinly furred to about middle instead of on extreme base only. 
Colour above a rich dark brown, ranging from burnt-umber nearly 
to seal-brown, the hairs everywhere with slightly darker, faintly 
slaty bases, those of median dorsal region from crown to base of 
tail tipped with light glossy ochraceous-buff in evident contrast 
with ground colour, the light tips most numerous behind shoulders, 
and forming a noticeable mantle over middle of back ; under- 
parts rather strongly contrasted light yellowish brown, between 
the wood-brown and ochraceous-buff of Ilidgway, the basal 
portion of the hairs similar to ground colour of back, the yellowish 
brown area extending over sides of head and completely encircling 
base of ear, the line of demarcation between it and the dark 
brown of upper parts sharply defined along sides of neck. Muzzle, 
cheeks, ears and membranes blackish. 

Skull , — In general the skull differs from that of Eptesiens 
serotiltus, apart from its smaller size, in a general tendency to 
greater depth, less elongation, and smoother, more evenly 
rounded surfaces. Dorsal profile with evident convexity at middle. 
Lambda not overhanging ; low, ill-defined 
lambdoid crests curving slightly toward point 
of contact at middle, the rounded posterior 
outline of the occiput plainly visible behind 
them when skull is viewed from above ; 
sagittal crest essentially absent. Brain-case 
sub-spherical or broadly ovate in outline, 
its depth slightly more than half mastoid 
breadth ; floor of brain- case marked by a 
\wide lateral groove between each cochlea 
and the median line ; auditory bullae slightly 
larger than in E, serotinus. Interorbital Fio. n. 

region relatively less constricted than in Eptesieus nUHHonU. 

E. serotinusy but of essentially the same form size, 
lachrymal swelling present but less noticeable 
than in the larger aninvstl. Rostrum rounded off at sid&s, with 
only the faintegt4:race of lateral concavities ; narial and palatal 
; emarguSations essentially as in E, serotinus. Palate showing no 
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noteworthy peculiarities, its general outline less nar#bw than in J 
the related species. 

Teeth. — Inner upj)er incisor as in Eptesicus serotinus, but more 
robust in proportion to its height ; outer incisor noticeably higher 
than in the related species, its apex reaching level of secondary 
cusp of larger tooth, its secondary cusp more prominent ; no 
marked contrast between rfown areas of the two teeth ; each 
pair in line of general curve of anterior portion of palate, instead 
of at right angles to main axis. Jjower incisors less crowded 
than those of E. serotinus, their imbrication distinct but not 
unusual, the general outline of the row broadly V"Shaped ; in form 
the individual teeth show no special peculiarities ; i.^ without 
postero-intornal tubercle. Canines and preinolars with no special 
j>oculiarities. Eirst and second upper molars essentially as in 
Eptesicus serotinus, but disproportion between paracone and 
metacone less evident ; in^ with crown area about two-thirds that 
of m^, its longitudinal diameter through metacoim slightly more 
than half transverse diameter, the mesostyle ana metacone well 
developed, the second and third commissures more than half as 
long as first ; lower molars likfi those of E. serotinus in form, but 
angles in commissures between outer and inner cusps deeper ; 
area of seciond V ’’‘H nearly equal to that of first. 

Measurements . — Adult male from Grotie do Vallorbe, Vaud, 
Switzerland; head and body, 68 • 5 ; tail, 47 ; tibia, 17; foot, 10; 
forearm, 38*2; thumb, 9*8; third finger, 68; fifth finger, 49. 
Forearm in adult male from Upsala, Sweden, 38*4. Three 
females from the same locality : forearm, 39, 39, and 39 • 6 ; 
third finger in the four sj)ecimens from Upsala : 66, 68, 70 and 
68. For cranial measurements see Table opposite. • 

Sjfechnena examined, — Fifteen, from the following localities: — 

Nokway : No exact locality, 1. 

Sweden; Upsala, 8 (B.M. and U.S.N.M.); Upland, 2 (U.S.N.M.). 

Gekmany : Wernigerode, Saxony, 2. 

Austria-Hunoary : Osalldkdz-Somorja, Pressburg, 1. 

Switzerland ; Grotte de Vallorbe, Vaud, 1 (Mottaz). 

Bemarks. - This species is readily distinguishable from Eptesiem 
serotinus by its smaller size and by the conspicuous pale tips tc 
the hairs of back. From Vespertilio murinus, which resembles if 
in colour pattern, the narrow ear, more yellowish (less whitish] 
hair-tips on hack, and slightly smaller size distinguish it super 
ficially. Pipistrellus savii, which often has almost exactly similai 
coloration, is a much smaller animal (forearm, 31 to 33 instoac 
of 38 to 40). 

1. Norway. (Collett.) E. R. Alston (p.) 81. 6. 9. 2. 

4 9. Upsala, Sweden? (Kolthoff.) Lord 'Lilford (f). 11. 1. 1.d9>42 

<J, 9. wernigerode, Saxony, Ger- Dr. W. Wolterstorff 0. 2. 8. 3-4. 

many. (c & p). ^ 

. 1. «iGsall6kdz-Somorja, Press- Buda^st Maseuir. (s.) 94. 8. 1. 14. 

^ burg, Hungary. ' ^ 



CRANIAL MEASUREMENTS OF EPTESICUS NILSSONIL 


EPTKSIGUS 237 









s 

o 







s 



g 





g 





o 



o 





O 




1 

*<s 

►* 


i 


i 


2 

s 

e 

o 


r. 


r 





s 


- 



-♦J 




1 

‘-a 


o 

a 

.5P 

'to 

1 

> 

1 

■*3 

o 

a 






M 













1 



2 

s 

t 

r 

r 

r 

r 

r 



H 













o 

00 


CO 

GO 

o 

o 

GO 

00 

o 

CM 

o 

.roiiKilpuvK 

cb 

iO 

»b 

lb 

»o 

cb 

CO 

IC5 

lb 

cb 

cb 

cb 

•MO.I-inOO^ 


<M 

o 


CM 

■»!B 

rB 

(M 

CM 

tB 

OD 

-HC 


»b 


»o 

»o 

O 

lb 

»o 

lO 

IC 

lb 

lb 

lb 


CO 

o 

CO 

GO 

o 

CM 

o 

CO 

00 

o 

CO 

rB 

•0l'UP««IV 

o 

fH 

o 

O 

rH 


fH 

o 

o 

rH 

4h 

rH 





rH 

rH 

rH 

tH 

rH 

rH 

rH 

rH 

t-H 

•01PPIIII 

8Btia-U||M<( 



CO 

CO 

o 


o 

O 

O 

CD 

cp 

CO 

JO q-jd^a 

UD 

»b 

4b 

4b 

lb 

4b 

lb 

lb 

lb 

lb 

lb 

4b 

*asiiD-u|ii.iq 

00 

o 

CO 

o 


00 

00 

o 

o 

CM 

o 

o 

JO q^pvaJil 


00 

fc* 

00 

t* 

t* 

t- 

GO 

cb 

QO 

cb 

cb 

*i{)p«a.i(i 

O 

o 

00 


o 

o 

00 

o 

CM 


GO 

CM 

piuiXjqoBT; 


o 

uo 

CO 

CO 

CO 

lo 

CO 

•CO 

cb 

cb 

cb 

’UO)aO|.I)BUOD 


o 

o 

o 

CM 

C^l 

O 

M 

CM 

CM 

o 

-B 



4b 

4b 

4b 

4b 

4b 

4b 

4b 

4b 

4b 

4b 

4b 

0}‘)BUIO8iCX 

O 

o 

o 

o 

CO 

o 

CO 

o 

o 

-HC 

CM 

rB 

O 

tH 

s 

o 

s 

a> 

o 

rH 

Ci 

o 

rH 

6 

rH 

<b 

rH 

C 

rH 

CD 

rH 

» •qii^uai 

IVBuqoiifpuo,') 

. 1 

GO 

00 

<N 

CO 

CM 

GO 

CO 

O 

CD 

00 

C>1 

'«B 

tH 

4b 

rH 

4b 

rH 

4b 

f— 1 

4b 

rH 

4b 

tH 

4b 

tH 

lb 

rH 

4b 

rH 

4b 

rH 

lb 

rH 

lb 

rH 

^ 

1 ^ 

O 

♦o 

o 

O 

O- 

«> 

O' 

O 


O* 














N 

Number. 

22395 

22396 

152591 

1. 1. 1. 39 

1. 1. 1. 41 

152592 

1. 1. 1. 40 

1. 1. 1. 42 

152593 

0. 2.8. 3. 

■n 

GO 

CM 

CD 

S 

. S 

■ ff" 

CO 





tH 

iH 


rH 

rH 




rH 






. 






- *- ■■■ 




• 

' 


• 


• 

*. 

• 

• 

cT * 


r 











o 













h* , 















1 ■ 

. 

§ 


• 


• 


• 

• 

• 

• 

II 

.. 

'i'Ts 




«3 









2> 

1 

J 


'S 




r 

5 

r 



O 


04 


>D 






o 

fl 


1 


• • 









eS 




s 









a 


s 











h 


•*a 











o 




OQ 









o 


CO 



238 w OHIROPTBRA 


Genus VESPERTILIO Linnasus! 

1768. VcBpertilio LinnsBUS, Syst. Nat., i, 10th ed., p. 31 (murinua by 
tautonymy). 

1839. Vespenigo Keyserling and Blasius, Wiegmann’s Archiv fill Natur- 
gesch., 1839, i, p. 312 (part). 

1839. Vesperus Keyserling and Blasius, Wiegmann’s Archiv fur Naturgesoh., 
1839, 1 , p. 313. Sub-genus of Vesperugo (part). 

1856. Meteorus Kolenati, Allgem. deutsche Naturhist. Zeitung, Dresden, 

noue Folge, ii, p. 131 (part). 

1857. VesperuSf misprinted Vesperugo Blasius, Saugethitire Deutschlands, 

p. 09 (Sub-genus of Vesperugo). 

1863. ^^Aristippe Kolenati, Beitrage zur Kenntniss der Phthiriomyiarien, 
Petersburg, 1863” (part). 

1872. Marsipolasmus Peters, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 260 (Sub-genus of Vesperugo for albigularis = murinua). 
1878. Vesperua Dobson, Catal. Chiropt. Brit. Mus., p. 183. Sub-genus of 
Vesperugo (part). 

1897. Vesperiilio Miller, Ann. and Mag. Nat. Hist., 6th ser., xx, p. 384, 
October, 1897 (part). * 

1900. Vesperiilio M6hely, Monogr. Chiropt. Hungarifle, p. 219 (part). 

1907. Veapcrtilio Miller, Families ai d Genera of Bats, p. 209, June 29, 1907. 

Type species. — Vesperiilio murinus Linnmus. 

Geographical distribution. — ^Forested northern portion of the 
Falssarctic region from the Atlantic coast eastward through 
Continental Asia. 

Characters. — Like Eptesicus, but ear much shortened and 
broadened, rostrum flattened above, with deep concavity on 
each side between nares and lachrymal region ; nares very large, 
extending back nearly half way to intororbital constrictiop, and 
palatal omargination extended so far laterally that its width is 
distinctly greater than its depth. . 

Remarks. — The genus Vesperiilio as now restricted contains 
only two species, V. murinus Linneeus, and V. superans Thomas, 
the former European, the latter Asiatic. The form of the skull 
suggests in certain respects that of Nyctalus^ and in others the 
North American Lasionycieria. 

VESPERTILIO IftURINUS Linnseus. 

1758. [yeapcrtilio] murinua Linnseus, Syst. Nat., i, 10th ed., p. 32 (Sweden). 
1819. Vesperiilio discolor Kuhl, Ann. Wetterau. Gesellsch. Naturk., iv 
(= Neue Ann., i), pt. 2, p. 187 (Vienna, Austria). 

1857. Vesperugo discolor Blasius, Saugethiere Deutschlands, p. 73. 

1872. Vaaperus {Maraipolmmus) albigularis Peters, Monatsber. k. preuss. 
Akad. Wissensch., Berlin, p. 260 (Type supposed to have been 
taken in Mexico ; for its reference to this species see M4hely, 
Monogr. Chiropt. Hungarioe, pp. 229, 341, 1900^ 

1878. Vesperugo discolor Dobson, Catal. Chiropt. Brit. Mus., p. 204. 

1885^ Vesperua siculus Daday, Orvos-Termeszettudomdnyi £rteset5, Kolozs*. 

var, X, p. 275 (Homorod- Almas cave", Hunmy). See M4hely, \ 
Mono^. Chiropt. ' Hungarise, pp* 229; 846, 1900^ • 
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1886. VesperuB Biq^lus Daday, Yerhandl. u. Mittheilungen dos SiebenbUrg- 
vchen Vereins fur Naturwis8ensch.*in Hermannstadt, xxxvi, p. 82. 
1897. Vespertilio murinus Miller, Ann. and Mag. Nat. Hist., Gth sor., xx, 
p. 382, October, 1897. 

1910. Eptesicus siculus and Vespertilio murinus Trouessart, Faune Mamm. 
d’Europe, pp. 23 and 25. 

Type locality. — XJpsala, Sweden. 

Geographical distribution. — Northern and central Europe, 
from southern Norway and central Sweden south to the Alps. 
Onp record of^its occurrence in England.* 

Diagnosis.— General characters as in the genus; length of 
forearm about 43 to 45 mm. 

External characters, — General appearance much as in Eptesicus 
nilssonii but slightly larger and more robust. Ear extending 
nearly to nostril when laid forward, its width when flattened 
about IJ times height from crown; anterior basal lobe so much 
reduced as to suggest the keel of the Molossidse^ the anterior 
border of cor^jh nearly straight from forehead to broadly rounded 
tip ; posterior border shallowly sinuous-concave from just below 
. tip nearly to level of meatus ; here it turns forward almost at 
right angles and extends nearly to angle of mouth, where it 
terminates at a well developed wart, the terminal portion often 
forming a slight fold or pocket ; antitragus low and keel-like, 
nearly 2 mm. from margin of conch; inner surface of conch 
slightly papillose, without evident cross ridges ; tragus low, 
scarcely rising above level of outer angle of anterior lobe, its 
greatest width (slightly above middle) nearly ecjual to length of 
straight or slightly concave anterior border, its tip broadly 
rounded, the convexity continuous behind with that of upper 
portion of posterior border; posterior basal lobe obsolete. Wing 
rather narrow, the fifth finger exceeding forearm by one-sixth to 
one-fifth lengtlkof forearm, the membranes thin, extending to 
base of outer too ; third and fourth metacarpals sub-ecjual, nearly 
5 mm. shorter than forearm, fifth about 3 mm. .shorter than 
third. Leg rather robust ; foot about half as long as tibia ; 
calcar slightly longer than tibia and free border of uropatagium, 
its keel ill defined, its termination obscure. Tail extending to 
between shoulders when laid forward, the last vertebra free. 

Fur and colour. — The fur is rather short and dense, less silky 
than that of Eptesicus nilssonii^ the hairs at middle of back about 
7 mm. in length. In distribution it shows no special peculiarities ; 
upper surface of interfemoral membrane furred on basal third. 
Colour above essentially as in Eptesicus nilssonii^ but light tips to 
hairs very pale, almost whitish cream-buff, producing a decidedly 
frostcMl ’’ appearance ; underparts cream-buff, the dusky under 
colour showing through on chest and anterior portion of belly ; 
line of demarcation on sides of neck sharply defined ; muzzle and 
chin dusky ; ears and jnembranes blackish. 

* single^p^oimen, undoubtedly a straggler, taken at Plymouth. 
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5X;ieZZ.— The skull combines the short, smootji brain-case of 
Epteaicus nihsonii with the oroad, flat rostrum of E, serotinus^ but 
differs conspicuously in aspect from both in the very deep, 
Nyctalu9-ii\LQ narial and palatal emarginations. Dorsal profile 
essentially straight from nares to rounded, not overhanging 
lambda. Sagittal crest obsolete ; lambdoid crest low but evident. 
Depth of brain-case at middle ^decidedly more than half mastoid 
breadth ; floor with wide conspicuous slit between cochlea and 
basioccipital ; a flattened pit-like depression at front of each slit ; 

auditory bull«e moderately largp, their trans- 
verse diameter about ecjual to space between 
them. Interorbital region broadly hour-glass 
shaped, flattened above ; edge of orbit from 
^ lachrymal region nearly to most constricted 

^ portion distinctly and irregularly swollen. 

A Dorsal surface of rostrum flattened, with broad, 

inUn shallow lateral depressions; iiarial emargina*- 
X I ft broadly triangular, its apfx extending 

back to level of lachrymal region ; rostral depth 
FiQ 42 front of orl^^t equal to distance frojii orbit 

revei'tiiio murinvs. ^ 5. anteovbital foramen 

Nat. size. moderately large, over point of contact between 

large premolar and first molar ; lachrymal fora- 
men directly behind it on inner rim of orbit. Palate broad and 
short, noticeably concave both laterally and longitudinally, the 
anterior emargination large, much wider than deep, but extend- 
ing ba(jk to level of middle of premolar ; posterior extension of 
palate parallel sided, its length slightly greater than width 
behind molars ; hamulars slightly bent inward ; median spine 
w(dl developed. Mandible robust, much deeper at symphysis 
than behind tooth-row, the coronoid process low (height less than 
least width of posterior section) with gradually sloping upper 
border; angular process rather slender, its extremity slightly 
- curved inward. 


Teeth. — While in general resembling those of the European 
species of Eptesieue, especially those of E. nihsonii^ the teeth of 
Yeii'pertilio murinus show certain notable peculiarities. Inner 
upper incisor similar to that oi- Eptesicus nerotinm when viewed 
from in front, but with well developed postero-basal cusp which 
in some specimens rises nearly to half the height of main ciisj), 
producing a distinctly trifid tooth ; outer incisor with crown area 
slightly less than that of inner, the cusp rising nearly to middle 
of shaft of inner tooth; secondary cusp slightly developed; 
position of incisors relatively to tooth-row about as in E. nihsoniL 
Lower incisors as in E. nihttoniL Upper canine with transverse 
diameter slightly greti^er than longitu^nal diameter, the reverse 
of the condition in the two species of Epteaicus ; lower canine 
with siine peculiarity in outline of crown though to a less degree. 
,Upper|p'premolar with longitudinal diameter of c&'qwn relatively 3 
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less than in the European species of E]^te8icu8^ and antero-jnternal 
basal cusp better developed ; lower premolars more crowded and 
compress^ than in E, nihsonii, and crown area of first relatively 
smaller. Molars as in E. nihsonii except that columnar hypocone 
of and w* stands out more prominently from outline of 
protocone. 

Measurements , — Three adu't males from Denmark : head and 
body, 62, 59 and 62; tail, 43, 40 and 44; tibia, 17*4, 16*8 and 
16*8; foot, 9 • 6, 9 • 2 and 10 ; forearm, 43 • 4, 44 and 43 ; thumb, 
7, 7*4 and 7*6; third finger, 73, 76 and 74; fifth finger, 52, 54 
and 53; ear from meatus, 15, 15 and 15*6; width of ear, 16, 
16 and 17. Adult female from the same locality: head and 
body, 63; tail, 41; tibia, 16*4; foot, 9; forearm, 45; thumb, 8 ; 
thii^ finger, 78; fifth finger, 54; ear from meatus, 16; width 
of ear, 17. Adult male from Morat, Fribourg, Switzerland: 
head and body, 56 ; tail, 42 ; tibia, 16 ; foot, 8*8; forearm, 45 ; 
thumb, 5*4 ; third finger, 76 ; fifth finger, 55 ; ear from meatus, 
12; width of ear, 12*4. For cranial measuremeCits see Table, 
p. 241. 

Spednims examined, — ^Twelve, frOm the following localities : — 

England : Plymouth, 1. 

Sweden : No exact locality, 1. 

Denmark : No exact locality, 4 (U.S.N.M.). 

Germany : Gross Hennersdorf, Saxony, 1 ; Bavaria, 2 (U.S.N.M.). 
Austria-Hungary : Gaall6koz-Somorja, Pressburg, 1. 

Switzerland : Morat, Fribourg, 1 (Mottaz). 

Locality unknown : One ; type of albigularis Peters (Berlin). 

Bemarhs , — Superficially this bat somewhat resembles Eptesicus 
nilssoni. It is readily distinguishable, however, by its slightly 
larger size (forearm, 43 to 45 instead of 38 to 40), low, rounded 
ear, and by the whitish rather than yellowish wash on back. 

1. Plymouth, Devonshire, Dr. Leach (p). 37. a. 

England. 

^ — Sweden. Stockholm Museum (e). 46. 6. 2. 21. 

' $. Gross Hennersdorf, Lord Lilford (p). 99.1,9.5. 

Saxony {W, Baer.) 

' 1. Gsalldkdz-Somorja, Press- Budapest Museum (e). 94. 3. 1. 15. 

, burg, Hungary. ' 

Genus NYCTALUS Bowdich. 

1826. Nyctalus Bowdich, Excursions in Madeira and Porto Santo, p. 36> 
(verrucosus). 

1829. Pterygistes Kaup, Entw.-Gesch. u. Nattirl. Syst. Europ. Thierwelt, 

1, p. 99. 

1889. Vesperugo Keyserling and Blasius, Wiegmann’s Archiv fiir Natur- 
gesoh., 1839, i, p. 312 (part). 

1842. NoctuUnia Gray, ^nn. and Mag. Nat. Hist., x, p. 258 (part ; contained 
proterus s= noctula und fulvus = Scotophilus kuhlii). 
ld56. Pamugo Kolenati, Allgem. deutsche Naturhist. Zeitung, Dresden,. ■ 
J neue Folge, ii, p. 131 (noctula and Uisliri). 

;!^7. Vespertigo Blasius, Saugethiere Deut^hlands, p. & (part). ^ 
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1878. Vet^perugo DbbBon, Gatal. Ghiropt. Brit. Mus., p. 188 (part). 

1898. NoctuUnia H. Allen, Proc. U.S. National Museum, xvi, p. 80, 

June 18, 1898. 

1897. Pterygistes Miller, Ann. and Mag. Nat. Hist., 6th ser., xx, p. 384, 
October, 1897. 

1899. Euvesperugo Aoloque, Faune de France, Mammif^res, p. 82 (part, 

included noctuUif Idsleri, nmurus, huhli% pipistrellust and 
ahramm). * 

1907. Pterygistes Miller, Families and Genera of Bats, p. 207, June 27, 

1907. 

1908. Nyctalus Andersen, Ann. and Mag. Nat. Hist., 9th ser., i, p. 434, 

May, 1908. 

Type species. — Nyctalus verrucosus Bowdich. 

Geographical distribution. — Northern portion of Eastern Hemi- 
sphere from the Azores and Madeira to Japan. 

Characters . — Dentiil formula as in Pipisfrellus ; skull with 
nares extending unusually far back, half way to interorbital con- 



a bed 

Fia. 48. 

Xyctalus maximm (a), N. noctvla (b), N. leishri (c), and N. azoreum (d). Nat. size. 

strictiyn, and with large anterior palatal emargination ; fifth finger 
much shortened, scarcely exceeding metacarpal of fourth or third. 

Bemarks. — This genus is well difierentiated from allied groups 
by the peculiar narrowing of the wing duo to the shortness of the 
fifth finger. Three of the half dozen known species occur on the 
continent of Europe, while a fourth inhabits the Azores. The 
most obvious character by which the European forms are dis- 
tinguished is the size of the skull (see fig. 43). 

KEY TO THE EUROPEAN SPEGIES OF NYCTALUS. 

Gondylobasal length of skull more than 17 mm. ; fore- 
arm more than 45 mm.; hairs of back without 
dark bases. 

Gondylobasal length of skull 22 to 23 mm. ; forearm 


64 to 68 mm. (Southern Europe) N. maximus, p. 244. 

Gondylobasal length of skull 17 * 4 to 19* 4 mm. ; fore- 
arm 47 to 55 mm. (Distribution general) N. noctula, p. 245. 

Gondylobasal length of skull less than 17 mm. ; fore- 


arm less than 45 mm. ^ hairs of back with notice- 
able dark bases. * 

Gondylobasal length of skull 15 to 16 mm. ; forearm 

89 to ^mm. (Distribution general) N. Uislevi^ p. 252. 

Gondylobasid Icm^ of skuU 13 to 14-2 mm. ; fore- 

anft 85 to 42 mm. (Azores) N. asoreum^ p. 254. 

. B 2 ■ 
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NYCTALUS MAXIMUS Fatio. 

1781. *l^VespertiUo lasiopterus Schrober, Saugethiere, pi. lvii b. See 
Thomas, Ann. and Mag. Nat Hist., 8th ser., viii, pp. 379-380, 
September, 1911. 

1827. ?? Veapertilio ferruginous Brehm, Ornis, Heft iii, p. 26 (Renthendorf, 
Thiiringen, Germany). 

1869. [Vesperugo noctula] var. maxima Fatio, Faune Vert. Suisse, i, p. 57. 
Oo-type in Geneva Museum; 

1900. Ptcrygistea maximus Miller, Proc. Biol. Soo. Washington, xiii, 
p. 166, Juno 13, 1900. 

1910. Nyctalus maximus Trouessart, Faune Mamm. d’Europe, p. 19. 

Type locality, — Amsteg, Uri, Switzerland. 

Oeographical distribution, — At present known from a few 
localities in Switzerland and Italy. 

Diagnosis, — Essentially similar to Nyctalm noctula but much 
larger ; condylobasal length of skull, 22 to 23 mm. ; forearm, 64 
to 68 mm. 

External characters, — Except for the conspicuously greater 
size and consequent more robust form, there apj^ars to be no 
tangible character by which the animal can be distinguished 
from N. noctula. 

Fur and colour, — In the few specimens examined the furred 
area on under surface of wing membrane behind forearm appears 
to be better defined than in N. noctula. Colour as in the common 
species. 

Skull and teeth. — The skull and teeth so closely resemble those 
of Nyctalus noctula that in general they differ in their greater 
size only. The posterior portion of occiput is, however, nmre 
elevated above base of cranium than in the smaller animal, so 
that lower edge of condyle is about on level with antedrbital 
foramen and alveolus of canine instead of distinctly below them. 
Correlated with this character is a more abrupt rising of lambdal 
region above level of anterior portion of brain-case, and a less 
nearly horizontal truncation of occipital region. Palate appar- 
ently more concave longitudinally than in any of the smaller 
European species. 

Measurements. male and female from Pisa, Italy ; 
head and body, 78 and 87 tail, 59 and 66 ; tibia, 23*6 and 24 ; 
foot, 12 and 13 ; forearm, 65 and 68 ; thumb, 11 and 11 ; third 
finger, 119 and 123 ; fifth finger, 76 and 77 ; oar from meatus, 
^1 and 22 ; width of ear, 23 and 24. Adult male from Venice : * 
head and body, 92 ; tail, 65 ; tibia, 26 ; foot, 14 ; forearm, 67. 
Adult female from Amsteg, Uri, Switzerland : head and body, 90db ; 
tibia, 21*6 ; foot, 13 ; forearm, 64; thumb, 9*4; third finger, 
114; fifth finger, 72. For cranial measurements see Table, p. 250. 

Specimens examined. — Five, from the fallowing localities : — 
Switzerland: Amsteg, Uri, 1 (Geneva; co-type). 

* Italy : Pisa, 3 (B.M. and U.S.N.M.) ; Ravenna, 1. 

* Ninni, Atti Soo. Ital. Soi. Nat., Milano, zxvi, p? 109, 18fi3. 
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Bemarks. — Nyctalwt maximm is readily distiDguished among 
the bats of Europe by its large size. It is at present a rare and 
little known animal. 

9 al. Pisa, Italy. Dr. A. Senna (e). 94. G. 3. 3. 

6 al. Bavenua. Florence Museum (e). 85. 7. G. 9. 

6 al. Lidth de Jeudo Coll. 67. 4. 12. 337. 

• 

NYCTALUS NOCTULA Schreber. 

1774. Vcspertili» 'iioctula Schreber, Saugthioro, i, pi. lti ; description, i, 
p. 166, under name: Dio Speckraaus (France; based primarily 
on “La Noctule” of Daubonton, Hist. Acad. Koyale des Sci., 
Paris, 1769, p. 376. 1765). 

1776. Vespertilio lardarius P. L. S. Miillor, Natursyst. Suppl. u. Regist.- 
Band, p. 15 (France; based primarily on Schreber’s Speckmaus). 
1789. iVcspertilio] magnus Borkoiihaut, Syn. Nat. Hist. Groat Britain and 
Ireland, i, p. 1 (Cambridge, England; based on Pennant, Brit. 
Zool., No. 38). 

1789. Vespertilio altivolans White, Nat. Hist, and Antiquities of Solborne, 
p. 93 (»el borne, Hampshire, England). 

' 1816. ? Vespertilio 'major Leach, Syst. Catal. Spec. Indig. Mamm. and 
Birds Brit. Mus. (Willoughb^ Society reprint, 1882), p. 5 Nomen 
nudum ; “ Groat Bat.'* 

1818. Vespertilio protcrus Kuhl, Ann. Wotterau, Gesellsch. Naturk, iv 
(=: Nouo Ann., i), pt. 1, p. 41 (Substitute for noctula). 

1829. Vespertilio rufescens Brohm, Isis, p. 643 (Jena, Thiiringon, Germany). 
1841. Vespertilio noctula Bonaparte, Iconogr. Faun. Ital., i, Ind. Distrib. 
(sp. illustr.). 

1841. Noctula serotina Bonaparte, Iconogr. Faun. Ital., i, Ind. Distrib. 
(nomencl. moderna). 

1844. Vesp\ertilw] palustris Crespon, Fauno M6ridionalo, i, p. 22 (marshes 
• near Nimes, Gard, France). 

1857. Vesperugo jwctula Blasius, Saugethicro Deutschlands, p. 53. 

1869. [Vesperugo noctula'] var. minima Fatio, Faune Vert. Suisse, i, p. 58- 
(Geneva, Switzerland). 

1878. Vesperugo noctula Dobson, Catal. Chiropt. Brit. Mus., p. 212. 

1897. Pterygistes noctula Miller, Ann. and Mag. Nat. Hist., 6th ser., xx, 
p. 384, October, 1897. 

1910. Nyctalus noctula Trouossart, Faune Mamm. d'Europe, p. 18. 

Type locality, — France. 

Oeographical distribution, — Europe from southern Norway 
and central Sweden to the Mediterranean, and from England 
eastward into Asia. 

Diagnosis. — Condylobasal length of skull, 17 *4 to 19 ’4 ram. ; 
forearm, 47 to 55 mm. ; general colour dark yellowish brown, the 
hairs not darker at base. 

External characters, — General form robust and heavy. Muzzle 
broad, with conspicuous glandular swelling between eye and 
nostril^ the greatest width kcross this region decidedly more than 
distance between nostril and ear ; nostrils projecting forward and 
outward with evident median concavity between them, the orifice 
^ crescentic. £&r short, extending when laid forward about half 
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way from eye to n 9 stril, its breadth when flattened decidedly 
greater than height above crown ; anterior border ' of conch 
abruptly convex below, then nearly straight to broadly rounded 
off extremity ; posterior border convex throughout, most strongly 
at middle ; antitragus long and low, well marked ofl* posteriorly, 
its anterior border extending to just below angle of mouth ; inner 
surface of conih finely papillose, without evident cross ridges ; 
tragus very short, scarcely rising above level of anterior base of 
conch, much wider above than below, its greatest width about 
equal to height ; anterior and posterior borders concave, the 
anterior more so than posterior, their length about equal to that 
of expanded upper portion, wliich is more abruptly rounded 
anteriorly than posteriorly. Wing long and slender, the fifth 
finger exceeding forearm by only to J length of latter, the 
membrane leathery and opaque, joining log at ankle ; third and 
fourth metacarpals sub-equal, the third slightly the longer and 
about equal to forearm, fifth abruptly shorter by slightly more 
than one-fifth forearm. Leg short and strong, ^**0 broad foot 
about one-half as long as tibia; calcar 1^ to twice as long as 
tibia or as free border of interfemoral membrane, its distal 
termination obscure but basal portion strong, well defined and 
with keel about 2*5 mm. wide supported by a well defined 
thickening and terminating in an abrupt convexity on side 
nearest heel. Tail rather short, extending to between shoulders 
when laid forward, the tip of last vertebra (about 2 mm.) free. 

Fur and colour . — Fur dense and velvety, the h&irs at middle 
of back only about o mm. in length ; on dorsal surface of wing 
it extends to line joining knee with middle of humerus, on ventral 
surface to line from elbow to knee ; beyond this line it spreads 
thinly on under surface of antebrachial membrane and also 
behind forearm and across bases of metacarpals along an area 
about 10 mm. wide. Interfemoral membrane furred both above 
and below at extreme base only. Colour of upper parts a rather 
dark yellowish brown, near the wood-brown and cinnamon of 
Bidgway, the hairs showing a faint clouding of prouts-brown in 
certain lights, their basal portion a light dull isabella*colour ; 
underparts scarcely different from back, though usually a little 
lighter and more dull ; mOzzle and cheeks dusky. ; ears and 
membranes blackish. 

Skull . — General aspect of skull broad and robust, rather high 
posteriorly, low anteriorly, with conspicuous narial emargination. 
Dorsal profile rising rather rapidly from incisors to lamMa, with 
slight convexity over lachrymal region and a slighter though 
more abrupt concavity just in front of lambda. Ventral profile 
elevated posteriorly. Brain-case ovate, but with wide mastoid 
and paroccipital region and squarely truncate occiput which 
together produce a distinctly truncat^uneate outline, slightly 
though evidently wider than long ; depth at middle distinctly 
’ m(^e than half mastoid bi'eath ; sagittal^ crest lo^/ but evident, 
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the region on each side of it flat or slightly depressed ; lambdoid 
crest high, curved abruptly forward at point of junction with 
sagittal crest ; floor of brain-case with small but evident lateral 
pits, well defined anteriorly but communicating posteriorly with 
vacuity between cochlea and basioccipital ; auditory bullaa well 
developed but of moderate size, the transverse diameter about 
equal to distance between bullat Interorbital region deeply 
constricted, short hour-glass shaped, the lachrymal region widen- 
ing abruptly to a breadth nearly equal to that of brain-case, and 
forming a slight though evident tuber- 
cular projection over anterior rim of orbit ; 
rostrum squarish, somewhat narrower 
anteriorly than posteriorly, the oval or 
ovate narial emargination extending back 
to level of lachrymal foramen; rostral 
depth at front of orbit al)Out equal to 
distance from orbit to front of inner 
incisor ; ante^rbital foramen small, over 
space between large premolar and first 
molar, lachrymal foramen slightly above 
and behind it, on orbital rim. Palate 
rather short, owing to the large size of 
the anterior emargination, the posterior 
edge of which is on level with middle of 
large premolar, rather evidently concave 
laterally, less so longitudinally. Posterior extension of palate 
nearly parallel sided, its width at level of posterior edge of third 
molar slightly less than length ; hamulars barely turned inward ; 
median spine large, acute. Mandible robust, noticeably deeper 
at symphysis than immediately behind tooth-row ; posterior 
portion rather low and long, the height of coronoid process 
above alveolus less than least length, the upper border sloping 
gradually from coronoid to articular process ; angular process 
moderately long, about on level with alveolar line, its main 
axis directed rather abruptly outward, its distal extremity 
obliquely widened. 

Teeth . — Relatively to size of skull the teeth are large, though 
the cusps are rather low. Inner upper incisor slender, with 
slightly developed cingulum, its crown area barely one quarter 
that of canine, the nearly terete shaft directed obliquely inward, 
its apex extending slightly beyond level of cingulum of canine, 
its secondary cusp small but evident, situated on postero-external 
surface of shaft ; outer upper incisor with crown area distinctly 
greater than that of inner tooth, the shaft deeply concave, its 
concavity directed outward and backward, the main cusp lying close 
against secondary cusp of inner tooth, the well-defined se>*ondary 
cusp relatively much larger than that of inner incisor, cingulum 
well developed, bearing a small but distinct antero-extemal cusp 
on opf)Osite Side of concavity from secondary cusp. The two 
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Nat. size. 
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incisors are closely crowded against each oth€t ; outer tooth 
separated from canine by a very narrow space. Lower incisors 
rather strongly imbricated, forming a very broadly JJ "shaped 
row between canines, the crowns of 2 \ and compressed, trifid, 
that of 2*3 sub-terete, flattened anteriorly, with two low posterior 
tubercles in addition to the three cusps corresponding to those of 
other teeth. Upper canine r«sbust, with well developed anterior 
and posterior cutting edge, the shaft triangular in cross-section ; 
cingulum well developed but without true secondary cusps. 
Lower canine with posterior surface of shaft strongly concave, 
the well developed cingulum forming a postero-internal basal 
cusp and a conspicuous secondary cusp near middle of antero- 
internal border of shaft ; diameter of crown distinctly less than 
distance between canines. Anterior upper premolar minute, closely 
wedged in space between canine and posterior premolar, its cross- 
section less than half that of incisors, its crown reniform in 
outline, its cusp low but distinct ; posterior upper premolar with 
crown area somewhat more than half that of molar, the 
protocone well developed, nearly as high as in molars, the main 
cusp rather high but much shorter than canine (measured along 
cingulum), its two cutting edges well developed. Lower pre- 
molars closely crowded, their crowns about eciual in cross-section 
and somewhat more than half that of canine, the shaft of first 
lower and more robust than that of second and about half as 
high as canine ; cingulum well developed, in each tooth forming 
a small but evident antero-internal and postero-internal cusp. 
First and second upper molars with crowns rather broad on 
inner side, the posterior emargination slight ; protocone robust 
but low ; hypocone small but well developed and distinct'from 
commissure of protocone ; outer cups without special peculiarities, 
the styles low but well developed, the VV-p^ttern normal, with 
crown area distinctly more than half that of rrd, its longitudinal 
diameter through metacone about half transverse diameter, its 
three cusps, two styles and three commissures well developed, 
but proportion between paracone and metacone reversed as 
compared with other molars. Lower molars with unusually 
robust hypoconid and entoconid, producing a strong contrast in 
size between the anterior a*nd posterior V ^.nd and 

approximate equality in m^; cingulum well developed but not 
forming basal cusp behind entoconid. 

Measurements, — Adult female from Kew Gardens, Surrey, 
England: headland body, 71 ; tail, 51 ; tibia, 18; foot, 10; 
forearm, 52 ; thumb, 9 ; third finger, 94 ; fifth finger, 58 ; ear 
from meatus, 15 ; width of ear, 16. Adult female from Herrn- 
hut, Saxony, Germany : head and body, 79 ; tail, 53 ; tibia, 19 ; 
foot, 10' 6; forearrh, 53; thumb, 9*4; third finger, 97 ; fifth 
finger, 60 ; ear from meatus, 17 ; width of ear, 17. Two adult 
mates from Pisa, Italy : head and body, 70 and ^1 ; tail, 49 and 
52^ ; tibia, 18 and 19 ; foot, 10 and 11 ^ forearfia, 51 and 53 ; 
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thumb,. 8 and third finger, 92 and 97 ; fifth finger, 56 and 59 ; 
ear from meatus, 14*6 and 16 ; width of ear, 14 and 15*6. Two 
adult females from the same locality : head and body, 74 and 75 ; 
tail, 50 and 53 ; tibia, 18 ’6 and 18 ; foot, 10 and 11 ; forearm, 
51-6 and 52 ; thumb, 9 and 10 ; third finger, 93 and 97 ; fifth 
finger, 57 and 58; ear from meatus, 16 and 16; width of ear, 
16 and 16. Two adult females frAn Corinth, Greece ; head and 
body, 69 and 76 ; tail, 51 and 54; tibia, 18 and 19; foot, 11 
and 10 ; forearm, 52 and 54 ; thumb, 9 • 4 and 9*4; third finger, 
96 and 102 ; fifth finger, 58 and 62 ; ear from meatus, 15*6 and 
16 ; width of ear, 15 and 16. For cranial measurements see 
Table, p. 250. 

Spcciniena examined . — One hundred and fourteen, from the following 
localities : — 

England : Bowdon, Cheshire, 1. ; Stoke, Staffordshire, 1 ; Oundle, 
Northamptonshire, 4 ; Bedfordshire, 1 ; Trumpington, Cambridgeshire, 1 ; 
Cambridgeshire, no exact locality, 1 ; Henley-on-Thames, Oxfordshire, 1 ; 
Sandringham, yorfolk, 1 ; Kingsbury, Middlesex, 1 ; Chelmsford, Essex, 1 ; 
Wellyn, Hertfordshire, 1 ; Tring, Hertfordshire, 8 ; Wandsworth Common, 
Surrey, 1 ; Shalford, Surrey, 2 ; Earlsfield, Surrey, 5 ; Kew Gardens, 
Surrey, 1 (U.S.N.M.) ; Fulham Parlf, London, 1 ; Eastwell, Kent, 2 ; St. 
Leonards, Sussex, 1; Farnborough, Hampshire, 1; Wareham, Dorset- 
shire, 1. 

Holland : Oosterbeek, Ouelderland, 1. 

Gemmany: Moritzburg, Saxony, 3 (U.S.N.M.); Horrnhut, Saxony, 2 
(B.M. and U.S.N.M.); Niesky, Silesia, 1; Schwarzburg, Thiiringen, 2; 
Strass, near Burgheim, Bavaria, 3 ; Bavaria, no exact locality, 8 (U.S.N.M.) ; 
Stuttgart, 1. 

Austuia-Hungaby: Csalldkoz-Somorja, Pressburg, Hungary, 2. 
liouMANiA : Gageni, 1 ; Bustenari, 1 ; no exact locality, 1 (U.S.N.M.). 
Switzerland: Geneva, 4 (Geneva and Mottaz); St. Margarethon, 
Appe»zell, 8 (B.M. and U.S.N.M.). 

Spain : Seville, 4 ; no exact locality, 2. 

Italy : Pisa, 18 (U.S.N.M.) ; Florence, 4 (Mottaz) ; Vallombrosa, near 
Florence, 1 (U.S.N.M.) ; Siena, 1 ; Home, 2. 

Greece : Corinth, 12 (U.S.N.M.). 


Bemarhs, — This is one of the most widely distributed and 
abundant of the larger Euroj^n bats. From Epteaicua aeroiinm^ 
the only species with which it is likely to be confused, it is easily 
distinguished by the narrow wing, short, recurved tragus, and 
low, rounded ear. 


6. Aberia, Merionethshire, Col. Yerbury (c & p). 
Wales. 

9. Bowdon, Cheshire, Eng- G. Barrett-Hamilton 
land. {T. A, Coward.) (p). * 


2 d, 2 9. Oundle, Northampton- Lord Lilford (p). 
shire. 


9.. * Bedfordshire. 

1. Trumpington, Cambridge- 
shire. 

.^al.e Gamfiridgeshire. 


S. Elliot (c & p). 

G. Barrett-j^milton 

(P). 

Bey. L. Jenyns (o & f). 


11. 1. 3. 26. 


11 . 1 . 2 . 100 . 


11.1.1. 126-: 
127. 

11. 1. 1. 129- 
130. 

11. 1. 3. 391. 

11 . 1 . 2 . 101 . 



CRANIAL MEASUREMENTS OF N7CTALUS MAXIMUS AND N. NOGTULA. 


OHIBOPTBBA 


^ d ^ 

^ = r 

* 

'a fl'3 


1 .1 ‘ 

i 

^ ^ ® o d ^ 

" 2i?2 ^ 

rS^rS'S 

o bo o P ^ 

d 9 d'-a 


*M0.i-q:)0(y( 

CO 

00 00 CO CD 

COOOOOCOHtoCOCOOO 

00 

o 

CO 

•i^inqiPUVK 

6i 

Oi Oi Oi 0> Oi 

b»fc*t»t-»l:*00L'-t-»t» 

b- 

00 

b- 

•MOJ-q'^OCKJ 

00 

00 (M O 00 00 

H104 04 04OH<OOO 

04 

HI 

04 

Xwinx«K 

00 

6) d) 00 <b 



b- 

b- 

•aiqipanK 

(p 

CO CO 00 

H<04OH«00OOQ0O 

04 

HI 

H< 

t- 

b» fc- O b- !>• 



rH 




iH tH tH fH rH 

tHtHtHtHtHTHTHiHiH 

tH 

iH 

tH 

•aippiiu 

a8tK>-ii)«.iq 

■4!j< 

O CO <N « 1 

(p(pH<C0040000 

COCOCOCOCOCO(L>COCO 

o 

o 

O 

JO q^ddd 


^ t- b- ' 

cb 

cb 

cb 

*aft«a>a|«jq 


<M CO CO CO^ 

ooooooooooocooo 

o 

rH 

00 

JO q^pvaJd! 

iH 

?H 

rH »H »H rH | 

»H ^ 1— ♦ rH 

OOOOdOOiO^OdO) 
tH tH iH 

s 

S 

di 

•q^jutiajq 

lOiuAiqavi 

to 

Cp O GO CO 

■^•^oppooqooo 

CO 

CO 


a> 

O ^ 0> OS o> 

(XxhooaodxhaDODt* 

00 

00 

00 

’aoi'jnij^snon 

o 

aopp<p<Xi 

cpoooooooo 

T** 

CM 


Hi'»iqjoia<»ui 


to cb cb IQ lb 

iQibiQibibibibibib 

lb 

lb 

lb 


1 “H 






•qijpaajq 

o}!Jviuo! 9 az 

1 to 

.O'^O^p 

pco cpowooco 

H< 

CO 

o 


iQ lo tb lb 1 

03 04 1 03 03 03 03 03 CN 

03 

03 

03 


tH 

?H rH rH tH 

tHtH iHiHiHtHtHtH 

tH 

tH 

tH 

'q<j8uai 

-H 

00 04 d 00 CO 

C0(NH1G0O 00 04 04 00 

CO 

o 

o 

00 

IvavqoiApuoo 

8 

<74 Cq 04 04 04 

04 04 04 04 04 

(boDcbcbwoodocbt^ 

tHiHtHiHiHtHiHtHTH 

s 

s 

s 


o*- o*- o *o *0 *t> 


00 0 > 

8 


04- *0 *0 *>0 *<0 o *0 04> O' *0 *0 0 


SS88SS8|5! « -; « 

00 00 

coeocoeoeo^^^eo ^ ih 

1H iH r-i tH iH -s* ^ »H « Tji 


s 533 

• >4*^ a M 

* 


^ I 

' SS -^ ■ 
s? 

- . s . 

II J I 


NY0TALU8 


a 

d 

d 

d 

I 

J 

J 

1 



0 ^ 



o o ^ 

^ S d S ^ S o 

.SP g o 1 .^1 o 

'S S S S *3 S a 


SB . ^ ' 


O O CO CO 00 GO O^ CO <0 CO 00 00 00 CO ^ CO CO 00 CO (M oo 

fc» tr-t-t-t— t-t-fc^t-t-t^ 

(N (M CM C4 (M (M O O (M O CM <M O (M O 00 O O 09 O O Ol CM O O Q 

OCOOO 09 09 O O 09 O 09 09 09 CO 00 CO GO CO CO CM 09 09 00 O O O 


09 -»i< O CM 00 « cp C» « ^ CM CM 'jiC CO CO O CO CO CO 00 CM T*< 

oco^co CO co^ *o loco^acocococococococococococococococo 

OC9COCO c» <MO CO CO^«<p^OT|10CpCOCOCOQOO<300CCOO 

00(3)^ A OO 03 AA0303A^^cft(A^A00300300300 

rHiH tHT-l tH i-^tHtHi-H 

OOOOO 09 00 00 O 00 O O 09 CX> CO O 00 00 O 00 O O CO CO O O 09 09 

dbobcbcao cx} ao 6o <x> i>>t^dbc3ot>(3DC3booL^coi^c3bcx)dbdbciDcx>c30<» 


0^00 « CM O O O O CM O <» 00 O <P <» O O CM « M CM 09 

tbioabio »b »o >b U3 >b o to »b ^ >b >o lb 4 h o lb lb »b *b ib lb ab 


O ,00 '^ocpocao . 'f i?*®*?* 

eb l«cb « CM cMa3CM«b9 I«cm cm<m« <bcbw 

»-f rH iH tH r-» tH rH tH tH tH iH fH r-l r-l t-» iH tH tH tH tH 

00 '^t^CO O ^ O O O ^ CO 09 O (p 09 CO ^ CO CO 00 09 OO O 00 CM 

cboDcxxi) cio bso ao cb c» cao cao <i> <» ci> ^ ^ ^ t- cao c» t- <» i?- cjo 


O- * 0*0 *o *o *0 o o *0 *o *o *0 o o* o o o*- o o* o- o o* 


g St-_ ^ lOcgixaoOT 

.g .53 ^iH THfHrHrH 

id idididid 

S 'i ® JS oa QJ 'UJ -lie ’liJ 




145230 ; 9 ! 18*8 ■ 13*8 * 5*2 j 8‘0 I 10*0 I 6*4 14*6 7*2 8*0 ; „ moderately worn. 



CHIBOPTERA 


252 


6. 

Henley-on-Thames, Ox- 


fordshire. 

6 St.. 

Sandringham, Norfolk. 

9. 

Chelmsford, Essex. 

9. 

Welly n, Hertfordshire. 

2 d, 9 St. 

Tring, Hertfordshire. 

2d. 

Shalford, Surrey. 

3 d, 2 9. 

Earlsfield, Surrey. 

d st. 

Fulham Park, London. 

d,9. 

Fjastwell, .Kent. 

9. 

St. Leonards, Sussex. 

d. 

Farnborough, Hampshire. 

9. 

Wareham, Dorset. 

d. 

Oosterbeek, Guelderland, 
Holland. 

9. 

Niesky, Silesia, Germany. 
(W. Baer.) 

d. 

Scnwartzburg, Thiiringen, 
200 m. 

3d. 

Strass, Burgheim, 
Bavaria. {KOrbite.) 

lal. 

Stuttgart, Wurtemburg. 

2. 

Gsalldkoz-Somorja, Press- 
burg, Hungary. 

d. 

Gageni, Prahova, Rou- 
mania. (W. Dodson.) 

9. 

Bustenari, Prahova. (W. 
Dodson.) 

2 d, 3 9, 

St. Margarethen, 
Apponzell, Switzer- 
land. (E.H.Zollikofe7\\ 

4al. 

Seville, Spain. (A. liuie.) 

2al. 

Spain. 

d juv. al. 

Rome. 


Heatley Noble (c <& . 11. 1. ,3. 40. 

H.M. King Edward VII. 96.7.27.1. 
(P)* 

M. Christy and L. E. 11. 1. 3. 41. 

Thompson (c & p). 

C. H. B. Grant (c & p). 11. 1. 3. 33. 
Hon. N. C. Rothschild 1. 6. 22. 1-3. 
• (c & p). 

W. R. Ogilvio- Grant 11.1.3.34- 
(c & p). 35. 

C. H. B. Grant (c & p). 11. 1. 3. 28- 
32. 


J. Saunders (c & p). 87. 7. 22. 1. 

C. H. Caton - Haigh 11. 1. 3. 36- 
(c & P). . 37. 


R. Butterfield (c & p). 

11. 1. 3. 

392. 

H. S. Scott (c & p). 

11. 1. 3. 

39. 

W. T. Blanford (c & p). 

11. 1. 3. 

38. 

0. Thomas (c & p). 

98. 2. 1. 

5. 

Lord Lilford (p). 

^99. 1. 9. 

7. 

Lord Lilford (p). 

95. 4. U 

1. 

Lord Lilford (p). 

11. 1. 1. 
‘49 

30- 

Dr. A. Giinthor (p). 

0<o. 

66. 2. 1. 

6. 

Budapest Museum (e). 

94. 3. 1. 

16- 

17. 


Lord Lilford (p). 

4. 4. 6. 4 

l. 

Lord Lilford (p). 

4. 4. C. t 

). 

0. Thomas (p). 

4. 4. 5. 15 -19. 

■ 

Seville IMuseum (>i). 

94. 5. 8. 

1-4. 

Lord Lilford (p).. 

72. 8. 21. 

1-2. 

Florence Museum (k). 

85. 7. 6. 

8. 


NYCTALUS LEISLERI Kuhl. 

1818. Ves^periilio leisleri Kuhl, Ann. Wetterau. Gesellsch. Naturk., iv 
(= Neue Ann., i), pt. 1, p. 46. ' 

1818. Vcspertilio dasycarms Kuhl, Ann. Wetterau. Gesellsch. Naturk., iv 
(= Neuo Ann., i), pt. 1, p. 49 (Alternative name for leisleri). 

1839. Vespertilio pdchygnathus Michahelles in Wagner, Schrober’s Saug- 
thiere, Suppl., i, pi. lv b (Dalmatia. See Fitzinger, Sitzungsber. 
kais. Akad. Wissensch. Wien, Math.-Naturwiss. Classe, lxii, 
Abth. I, p. 222, 1870). 

1857. Vesperugo leisleri Blasius, Saugethiere Deutschlands, p. 56. 

1878. Vesperugo leisleri Dobson, Catal. Ghiropt. Brit. Mus., p. 215. 

1910. Nyctalus leisleri Trouessart, Faune Mamm. d'Europe, p. 19. 

Typ^ locality, — Hanau, Hessen-Nassau, Germany, 
r Geoffraphical distribution , — Central Europe, we^jb to Ireland. 

. Diagnosis , — Like Nyctalus noctula but n^t so lar^ ; condylo- 
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basal length 9f skull, 15 to 16 mm. ; forearm, 39 to 43 mm. ; 
basal portion of fur conspicuously darkened. 

Colour. — The colour is usually a brown, darker than in N, 
nociulay nearly the prout-brown of Eidgway, with or without a 
ligliter, wood-brown tinge, and usually showing drab or Isabella 
reflections in certain lights, the underparts not so dark as back ; 
hairs everywhere blackish (seal-brt)wn) through basal half. Ears 
and membranes (dry) blackish. Two skins are a pale bufiy wood- 
brown throughout except for the usual dark bases of the hairs. 

Skull and teeth.- -Except for its smaller size and more delicate 
structure the skull does not differ apprciciably from that of 
Nyctalus noctula. Teeth essentially as in the larger sj)ecies, but 
crown area of upper incisors nearly ecpial, and lower incisor row 
forming a deeper, almast V-shaped convexity. 

Measurements. — External metisurements of adult male from 
Co. Wicklow, Ireland ; head and body, 60 ; tail, 39 ; tibia, 16*2 ; 
foot, 8*2 ; forearm, 42 ; third finger, 78 ; fourth finger, 48 ; ear 
from meatiA, 13. Adult female from Co. Armagh, Ireland : 
head and body, 63 ; tail, 42 ; tibia, 16*6 ; foot, 8 ; forearm, 42 ; 
third finger, 76 ; fifth finger, 49 ; ear from meatus, 14; width 
of ear, 14. Two adults from. Welford, Warwickshire, England ; 
forearm, 40 * 4 and 41 • 4. Adult from Meiringen, Bern, Switzer- 
land : forearm, 40. For cranial measurements see Table, 
p. 255. 


Specimens Klevon, from the following localities : — 

IBEL.ANO : Belfast, 1 ; Bray, Co. Wicklow, 2 ; Co. Armagh, 2. 

England: Mexbro*, Yorkshire, 1; Welford, Warwickshire, 2; Cleeve 
Priory, 1 ; no exact locality, 1. 

Boumania : Bustenari, Prahova, 1. 

SwiTZEiiLAND : Meiringen, Bern, 1. 


Remarks . — Though its smaller size is the most obvious 
character of this species as compared with N. noctula, the 
bicolored fur, the different relative sizes of the upper incisors, 
and the more abrupt convexity of the mandibular incisor series 
would by themselves be quite sufficient to distinguish it. 


9. 

dal. 
9al. 
9al. 
2 9. 

6 . 

1 . 

6 . 

1 . 


Belfast, Ireland. ^ 

Bray, Wicklow. 

Armagh. 

Armagh. 

Welford, Warwickshire, 
England. 

Cleeve Priory, Warwick- 
shire. 

England. 

Bustenari, Prahova, 840 m. 

Boumania. (W.Ihdson.) 
Meiringen, Bern, Switzer- 
land. 


G. Barrett-Hamilton (p.) 
J. E. Harting (c & p). 

Dr. G. E. Dobson (c & p). 
B. M. Barrington (c & p). 
Tomes Collection. 

Tomes Collection. 

Dr. Leach (p). 

Lord Lilford (p). 

Tomes Collection, 


1. 8. 15. 1. 
90. 2. 14. 1. 
89. 11. 12. 6. 
74. 5. 28. 8. 
7. 1. 1. 386- 
387. 

7. 1. 1. 388. 

63. A. 

4. 4. 6. 6., 

7. 1. 1.389. 
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NYCTALUS AZOREUM Thomas. ' 

1901. Pterygistes azoreum Thomas, Ann. and Mag. Nat. Hist., 7th ser., viii, 
p. 83, July, 1901. Type in British Museum. 

Type locality, — St. Michael, Azores. 

Geographical description, — Azores. 

Diagnosis, — Smaller than Ngctalns leisleri (condylobasal length 
of skull, 13 to 14' 2 mm. ; forearm, 35 to 42 mm.) ; colour darker 
than in the Continental European species. 

External characters, — Except for its conspicuously smaller 
size Nyctalus azoreum does not differ appreciably in external 
features from N, noctula. The fifth finger shows a tendency to 
be less shortened relatively to length of forearm, but this is appa- 
rently not constant enough to be regarded as a specific character. 

Colour, — Upper parts prout-brown, the hairs with darker, 
ill-defined slaty basal area, and usually with lighter tips, the 
lighter colour ranging in different individuals from raw-umber 
through wood-brown to a dull light buff, and usuaVy producing 
a noticeable wash from shoulders backward, particularly near 
edge of membranes; underparts not essentially different from 
back ; muzzle, cheeks, ears, and wings blackish. 

Shull and teeth, — The skull does not differ appreciably in form 
from that of N, noctula^ though it is perhaps slightly narrower 
and deeper, and the surface is more smoothly rounded off ; 
lambdoid crest slightly developed. Teeth essentially as in the 
larger species, but transverse diameter of relatively greater, 
crown area of upper incisors nearly e(|ual, and lower incisor row 
forming a more abrupt convexity. 

Measurements, — Type (adult male, St. Michael) : head ,and 
body, 54 ; tail, 42 ; tibia, 17 ; foot, 7 • 7 ; forearm, 37 ; thumb, 6 ; 
third finger, 62 ; fifth finger, 43*7 ; ear from meatus, 12. Adult 
male from Terceira : head and body, 50 ; tail, 43 ; tibia, 16-6 ; 
foot, 7 ; forearm, 42 ; thumb, 6 ; third finger, 72; fifth finger, 
48 ; ear from meatus, 12 ; width of ear, 11. For cranial measure- 
ments see Table, p. 255. 

Specimens <?a;amincd.— -Seventeen, from the following localities in the 
Azores : — Torooira, 4 (B.M. and U.S.N.M.) ; above,Magdalena, Pico, 5 ; St. 
Michael, 6 (B.M. and U.S.N.M.) ; St. George, 2. 

Remarks, — The Azorean Nyctalus is slightly more differentiated 
from N, leisleri than the Continental forms are among themselves, 
since it differs from the other members of the genus rather 
noticeably in colour as well as in size. The specimens show 
considerable variation in the extent of the light wash on upper 
p%rts caused by the pale tips to the longer hairs, but this appears 
to be independent of locality. 

6 al. . St. Michael, Azores. F. Du Oane Godman 65. 10. 2. 1. 

(c & p). of species.) 

2 <5; 2 92 St. Michael. {W, B, 0, Hon. W. Rothschild 8. 6. 5. 1-3, 7. 
f Grant,) (p). 
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<5,2 9. Beguinho, Terceira. Hon. W. Bothschlld 3. 6. 5. 4-6. 
(TT. B, O. Grant) (p). 

2 <5, 3 9. Magdalena, Pico. (IT. B.O. Hon. W. Rothschild 3.6.6.10-14. 
Grant.) (p). 

(5,9. Galheto, St. George. Hon. W. Rothschild 3. 6. 5. 8-9. 

{W. R. O. Grant.) (p). 

V 

Genus PLECOTUS Geoffrey. 

1816. ? Macrotua Loach, Catal. Spec. Indig. Mamm. and ‘Birds Brit. Mns. 
(Willoughby Society reprint, 1882), p. 1. Nomen nudum “Euro- 
pean Longoar, Macrotus euro 2 )a:us,** 

1818. Plecotm Geoff roy, Description do I’Egypte, ii, p. 112. For date see 
Sherborn. Proc. Zool. Soc. London, 1897, p. 288. 

1857. PUcotus Blasius, Saugethiere Deutschlands, p. 38. 

1878. Plecotus Dobson, Catal. Chiropt: Brit. Mus., p. 177 (part). 

1907. Plecotm Miller, Families and Genera of Bats, p. 224, June 29, 1907. 

V 

Type epeciea, — Veapertilio auritm Linnseus. 

Geographical distrihniion. — Temperate Europe, Asia and 
northern Africa. 

Characters. — Dental formula : i ® c J-;|, pm m jpj = 36. 
Skull with large, elongate and rounded brain-caso, and slender 
but normally formed rostrum ; auditory bulhe larger than in any 
other European member of the family, their greatest diameter 
equal, to about three times the distance between them. Ears 
very large, much longer than head, joined across forehead ; 
nostrils opening upward, their orifices continued backward by 
slit-like prolongations, the wart-like outgrowths on muzzfe not 
specially prominent. 

Bemarks. — The genus Plecotus is at once recognizable among 
European bats by. the very large ears, joined across forehead. 
In the only other European genus with 36 teeth (Miniopterus) 
the ears are unusually short. Seven species are known, one of 
which occurs in Europe. 

PLECOTUS AURITUS Linnteus. 

1768. Vespertilio auritm Liniueus, Syst. Nat., i, 10th ed., p. 32 (Sweden). 
1816. ? Macrotus eurepmm Leach, Catal. Spec. Indig. Mamm. and Birds 
Brit. Mus. (Willoughby Society reprint, 1882), p. 1. Nomen 
nudum: “ European Longear, Macrotm europaeus.^* 

1818. Plecotm auritm Geoffrey, Description de TEgypto, xi, p. 118. 

1826. Vesperlilio otus Boie, Isis, p. 1206 (Copenhagen, Denmark). 

1826. Vespertilio comutm Faber, Isis, p. 516 (Jutland, Denmark). 

1827. Plecotm communis Lesson, l^Ian. de Mammal., p. 95 (France). 

182% P[lecotu$'] brevimanm Jenyns, Trans. Linn. Soo., London, xvi, p. 55 

% (Grunty Fen, Isle of Ely, Cambridgeshire, Eng^land). 

J182#. Plecotus vulgaris Desmarest, Faune Frax^^aUe, p. IS (France). 



PLECOTUS 257 

1829. [Vespertilio %uritus\ y austriacus Fischer, Synops. Mamm., p. 117. 
Based on the “second variety” of Desmarest, Diet, des Soi. Nat., 
Lvnr, p. 61, 1829 (Vienna, Austria). 

1832. PUcotiis velatus 1. Gooffroy, Guerin's Mag. dc Zool., ii, Cl. i, pi. 2, 
p. 6 (not numbered), footnote (Name applied by lapsus calami to 
the common Plecoius of England). 

1840. Plccotiis megalotos Schinz, Europ. Fauna, i, p. 19 (Synonym of 
auritus ; Brehm cited as authority). 

1857. Plecotus auritus Blasius, Siiugethiero Deutschlands, p. 39. 

1860. Plecoius kirschbaumii Koch, Achtor Ber. Oberhess. Ocsollsch. 
Natur.- u. Hoilkundo, Giessen, p. 40, May, 1860 (Dillenburg, 
Oberhossbn, Germany). 

1863. IPlecotus auritus'] var. tyjms Koch, Jahrb. des Vereins fiir Natur- 
kunde im Herzogthum Nassau, xviiT, p. 406 (Wiesbaden, Nassau, 
Germany). 

1863. [Plecotus auritus] var. montanus Koch, Jahrb. dos Vereins fiir Natur- 
kunde im Herzogthum Nassau, xviii, p. 406 (Wosterwald, Nassau, 
Germany). 

1863. [Plecotus auritus] var. hrcvijtes Koch, Jahrb. des Vereins fiir Natur- 
kundo im Herzogthum Nassau, xvJii, p. 407 (Substitute for Jcirsek- 
baumii Koch). 

1878. Plecotus auritus Dobson, Catal. Chiropt. Brit. Mus., p. 178. 

1910. Plecotus auritus Trouessart, Fau:to Mamm. d’Europe, p. 12. 

Type locality. - - Sweden . 

Geographical distribution, — li'rom Jroland eastward into Asia, 
and from tlie Mediterranean north to tlio Seandinavian Peninsula. 

Diagnosis, — Characters as^ in the genus ; auditory bullie. 
not excessively enlarged ; forearm about 37 mm. 

External characters, — (general form sltuider and delicate, the 
most conspicuous feature the greatly enlarged ears, the super- 
ficial ncea of which togetluir when outstretched is considerably 
gi’eater than that of entire bcaly. Muzzle rather narrow, its 
width at middle about e(iual to disbince from tip to })oint on 
forehead at middle of b#ise of joining membrane of ears ; glandular 
swellings not conspicuous, but extending up over sides to median 
line behind nostrils, ancl backward to eye. Nostrils opening 
upward and slightly forward, their orifices crescentic with slit- 
like posterior elongation ; space between nostrils fiat, » Tossed 
at middle by a transverse groove with overhanging anterior edge. 
Lips moderately full, smooth. Ear very large, extending about 
20 mm. beyond tip of muzzle when laid forward, its length from 
meatus nearly equal to that of forearm ; general outline of concli 
a simple, rater elongate oval, the anterior and posterior borders 
evenly convex, the tip rather narrowly roundecl ; anterior bases 
joined across forehead, the membrane at point of junction about 
2 • 5 mm. high ; outline of anterior border broken about 3 mm. 
above base by conspicuously projecting, evenly rounded lobe 
2 mm. long by 3 mih. wide at base ; antitragus scarcely indicated, 
jbhe posterior border of conch terminating abruptly a little behind 
level of eye ; inner surface of conch with al^ut twenty faint 
cross st^ationc^; joining^ membrane thinly furred ; a hairy line 
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parallel with anterior border, and minute scatteFad tufts on other 
parts of inner surface ; tragus simple, erect, about half as high 
as conch, the anterior border straight below, slightly convex 
above, the tip narrowly rounded, the posterior border faintly 
concave above, distinctly convex below, greatest width (through 
anterior base) equal to a little loss than half length of anterior 
border ; posterior basal loKb well developed though not large. 
Wing broad, the fifth finger exceeding forearm by more than 
one-third length of latter, the membrane thin and semi-trans- 
parent, joining foot at base of outer toe ; third and fourth ineta- 
carpals equal, about 2 mm. shorter than forearm, fifth slightly 
shorter than fourth ; log slender ; foot about half tibia ; calcar 
slender but sliarply defined, cjtpial Jn length to tibia and to free 
border of intei*femoral membrane, its distal termination marked 
by a slight lobe, its keel obsolete. Tail extending about to point 
of juncture of ears when laid forward, the extreme tip (about 
1 • 5 min.) free. 

Skull . — Among the European members of»tlie order the 
skull of Plecotus is noticeable for its large, rather low, smoothly 
rounded brain-case, relatively small, weak rostrum, and much 
inflated auditory bulhe. Dorsal profile rising gradually from front 
of nares to middle of anterior portion of brain-case, with slight 
concavity at interlaclirymal region, then falling gradually to 
low, strongly convex, slightly overhanging lambda ; ventral 
profile scar(jely elevated posteriorly. Brain-case large but rather 
low, the depth at middle only a little more 
than half mastoid breadth, the general out- 
line when viewed from above squarish with 
rounded occipital projection and « abrupt 
anterior constriction, the surface smoothly 
rounded, with slightly indicated sagittal ridge 




FlO. 4f». 

riecolus auritus. 
Nat. Rize. 


anteriorly and very low, short lambdoid crest, 
the latter situated unusually close to upper 
edge of foramen magnum ; an irregular area 
in supramastoid region thickly sprinkled with 
small vacuities; base of brain-case smooth, 
without special features, a narrow groove at 
each side of basioccipital ; auditory bulla 
relatively larger than in any other European 
bat, its diameter al)Out three times the 


space between bulhe. Interorbital constriction narrow, scarcely 
hour-glass slmpcd, the anterior upper rim of orbit with narrow. 


slightly projecting edge ; lachrymal region scarcely half as wide 
as brain-case. Rostrum both narrow and short, the narial 


emargination, though not unusually large, extending slightly 
more than half way back to lachrymal level, its general outline 


oval, sometimes flattened posteriorly ; dorsal surface of rostrum 


with slight median crease, the sides evenly rpunded off; rostrid. 
^lepth at front of orbit about equal, to distailce from orbit to| 
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alveolus of inne^ incisor ; anteorbital foramen small, close to rim 
of orbit, its orifice over parastylo of first molar ; lachrymal fora- 
men slightly above and behind it, on inner edge of orbit. Palate 
rather broad and short, strongly concave both laterally and 
longitudinally, the anterior emargination small, scarcely extend- 
ing back to level of middle of canine ; posterior extension of 
palate squarish, slightly longer thaTi*wide, with slightly developed 
median spine ; mesopterygoid space somewhat wider than deep. 
Zygoma slightly but evidently expanded at middle. Mandible 
slender, but noticeably deeper at symphysis than behind tooth- 
row ; coronoid process moderately high, the upper margin of 
posterior section of mandible obli<|ue-concave ; angular process 
rather heavy, scarcely or not expanded .at tip. 

Teeth , — The teeth are rather small relatively to size of skull. 
Inner upper incisor about half as high as canine, with large 
secondary cusp slightly above middle of shaft, the outline of 
crown oval, its long axis in line of tooth-row ; outer upper incisor 
about half as 'high as inner, its apex a little below secondary cusp 
of larger tooth, its secondary cusp well developed, on inner side, the 
outline of crown ovate, with long*axis perpendicular to tooth-row 
and narrower extremity directed inwards. Lower incisors closely 
crowded but slightly imbricattnl, the row broadly (J'sba|)ed ; the 
crown area increases regularly from first to third, by addition to 
postero-internal portion ; cutting edge obscurely trifid ; with 
well developed postero-internal tubercle. UpjHjr canine small, 
scarcely higher than main cusps of molars, its sliaft nearly terete, 
with slightly developed posterior cutting odg(5, on each side of 
which lies an evident groove ; cingulum eoraj)lete, without cusps. 
Lower canine small, slightly exceeding molars in height, its 
shaft concave posteriorly, fiatteiied interiorly, evenly convex 
antero-externally ; cingulum well developcxl, forming a prominent 
antero-internal seconciary cusp. Anterior upper premolar 
perfectly in tooth-row, about as large as outer incisor, though 
more robust, its crown sub-terete, about one- third that of canine 
in basal area, its shaft with evident posterior cutting edge ; large 
premolar with crown area about two-thirds that of first molar, 
the inner side very narrow and without crushing surface, the 
antero-internal cusp slender but well develoj)ed. Crown area of 
anterior lower premolar about half that of canine, that of 
posterior premolar nearly equal to that of canine, that of middle 
premolar a little more than half that of first ; first sub-terete, 
second oval with long diameter of crown lying across tooth-row, 
third squarish with antero-external corner rounded off ; cusp of 
first about half as high as canine, that of second a little shorter, ' 
that of third a little longer ; cingulum well developed but not 
forming true secondary cus^s. Upper molars narrow internally, 
the protocone with rather short base, the hypocone absent or 
barely indicatec^ ; metacone decidedly higher than paracone ; 
styles and cotfimissures^ well developed, though mesostyle of 

B 2 
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does not extend outward to level of parastyle and metastylo ; 
W-pattern normal ; w® with three cusps cand three commissures, 
its crown area about half that of its transverse diameter 
through inetacone about half length of anterior border. Lower 
molars with no spc(;ial peculiarities except that protoconids and 
inner cusps are unusually high and slender ; cingulum forming a 
barely indicated postero-intetnal cusp behind entoconid ; second 
triangle of much narrower than first, but about equal to it 
in area. 

Meamr amenta. — Adult female from Chelmsford, Essex, 
England: head and body, 42; tail, 45; tibia, 17; foot, 9*6; 
forearm, 39 ; thumb, 7 ; third linger, 69 ; fifth finger, 52 ; 
ear from meatus, 36 ; width of ear, 23; tragus, 19. Two adult 
males from Silos, Burgos, Spain : head and body, 50 and 51 ; 
tail, 46 and 46 ; tibia, 18 and 17 ; foot, 8 and 8*4; forearm, 
41 and 38; thumb, 7*2 and 7*4; third finger, 72 and 70; fifth 
finger, 57 and 53 ; ear from meatus, 35 and 37 ; width of ear, 
26 and 26*4 ; tragus, 17 and 18. Adult female fiom La Granja, 
Segovia, Spain : head and bo<ly, 45 ; tail, 44 ; tibia, 20 ; foot, 9 ; 
forearm, 40 ; thumb, 9 ; third finger, 72 ; fifth finger, 53 ; ear 
from meatus, 37*4; width of ear, 23 ; tragus, 17*6. Adult female 
from Florence, Italy : head and body, 49 ; tail, 48 ; tibia, 19*2 
foot, 9; forearm, 39*4; thumb, 7*8; third finger, 69; fifth 
finger, 54 ; ear from meatus, 34 ; width of ear, 23*4 ; tragus, 17. 
For cranial measurements see Table, p. 262. 

Specimens examined, — Eighty, from the following localities : — 

Scotland : Montrose, Forfar, 4. 

Ireland : Antrim, 1 ; Co., Longford, 2. 

England : Alderloy, Cheshire, 1 ; Bowdon, Cheshire, 1 ; Diss, Nqrfolk, 1 ; 
Winfarthing, Norfolk, 1 ; Woburn Sands, Bedfordshire, 1 ; Pembrokeshire, 
no exact locality, 1 ; Chelmsford, Essex, 1 (U.S.N.M.) ; Tring,* Hertford- 
shire, 1 ; Boxmore, Hertfordshire, 1 ; Hoddesdon, Hertfordshire, 1 ; 
London, 4 ; Godaiming, Surrey, 1 ; Surrey, no exact locality, 1 ; 
Bonchurch, Isle of Wight, 1 ; near Honiton, Devonshire, 2 ; Devonshire, 
no exact locality, 8 ; no exact locality, 1. 

Holland : Oosterbeek, Guolderland, 4. 

France : Near Barcelonnette, Basses- Alpes, 1 (Mottaz). 

Germany : Wernigerodo, 3 ; Ummerstadt, Thuringen, 2 ; Magdeburg, 2 ; 
Nieslcy, Silesia, 4 ; Dumsdorf, Silesia, 1. 

Austria-Hungary: CsalldkoSi-Somorja, Pressburg, 7. 

Switzerland: Geneva, 2 (Mottaz); Lausanne, Vaud, 1 (Mottaz); 
Morat, Fribourg, 1 (^lotta^; Boudry, Neuchatel, 2 (Mottaz); Teufen, 
Apponzoll, 1 (U.S.N.M.) ; Thurgau, St. Gallcn, 1 ; St. Gothard, Uri, 3 
(U.S.N.kl.) ; no exact locality, 1. 

Italy: Borzoli, near Genoa, 1 (Genoa); Florence, 1 (Mottaz) ; liimini,!; 
Borne, 1 ; no exact locality, 1 ; Sicily, 1. 

Spain : Silos, Burgos, 2 (U.S.N.M.) ; La Granja, Segovia, 1. 

SemarJes. — Plecotua auritua is so readily distinguished from all 
other European bats by the great sis^e of the ears that no special 
comparisons are required. 

?. Montrose, Scotland. J. H. Coward (c & p). 11. 1. 3. 48-61 

Vst. Antrim, Ireland. Hon. N., G, Bothsdhud 1. 9. 3. 6. 

W. > ■ • ■ 
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2 iJ. Longford. Dr. G. E. Dobson (c & p). 76. 2. 12. 2. 

(5. . Pembroke, Wales. W.E. de Winton(c&p). 11. 1. 3. 393. 

1 st. Winlarthing, Norfolk, E. Markham (c & p). 96. 7. 27. 3. 

England. 

d. Diss, Norfolk. {W, E. C. H. B. Grant (p). 11.1.8.394. 

Slu'rrin.) 

1 al. Woburn Sands, Bed- A. Death (c & p). 7. 9. 2. 1. 

fordshire. * 

9. Boxmore, Hertford- H. Piffard (c & r). 11. 1. 3. 65. 

shire. 

1 st. Hoddeadon, Hertford- A. Chittenden (c & p). ftO. 9. 27. 1. 
shire. 

6. Tring, Hertfordshire. Dr. E. Hartcrt (c & p). 11. 1. 3. 56. 

9 al. London. No history. 

6. London. Sergt. Brown (c & p). 11. 1. 3. 57. 

<5. S. Kensington, Middle- 11.1.3.54. 

sex. 

(?. Godaiming, Surrey. W. T. Blanford (c & p). 11. 1. 3. 58. 

1. Bonchurch, Isle of llev.C. A. Bury (c & p). 41.3.29.6. 

Wifrfit. 

6f9. Honiton, Devonshire, G. C. Shortridge (c & p). 11.1.3.52-53. 

300 ft. . 

4 <5, 4 9 al. Devonshire. No history. 

2*(J, 2 9. Oosterbeok, Guelder- 0. Thomas (c & r). 98.2.1.1-4. 

land, Holland. 

9. Wernigorodo, Hariis, W. WolterfltorfI(c&p). 0. 2. 8. 1. 

Germany. 

<5,9. Wernigorode, Har^i. Lord Lilford (p). 11.1.1.45-46. 

{Wolterstorff.) 

<5. Magdeburg, Saxony. Lord Lilford (p). 11.1.1.47. 

(Wolterstorff.) 

(5, 9^ Ummerstadt, Thiirin- Lord Lilford (p). 11.1.1.43 -44. 

gen. (Schuchardt.) 

<5. Niesky, Silesia. (W. Lord Lilford (p). 99. 1. 9. 1. 

Baer.) 

<5 al. Damsdorf, Silesia. Dr. A. Giinthor (p). 66. 8. 1. 10. 

7. Gsalloko.z-Somorja, Budapest Museum (k). 94.3.1.5-11. 

ProBsburg, Austria- 
Hungary. 

<5. Thur^u, St. Gallon, 0. Thomas (p). 4.4.5.14. 

Switzerland. (Zolli- 
kofer.) 

1. Switzerland. Leon 0. Galliard (p). 76. 9. 20. 2. 

9 al. Bimini, Italy. Florence Museum (e). 86. 7. 6. 2. 

<5. Borne. (C. CoU.) G. Barrett-Hamilton (p). 11. 1. 2. 15. 

Skeleton Italy. (Prince Bona- Tomes Collection. 7, 1. 1. 728. 
(without parte.) 
skull). 

9 al. Sicily. Purchased (Parzudaki). 52. 2. 26. 18. 

1 al. La Granja, Segovia, M. do la Escalera (c). 8. 7. 30. 5. 

Spain. 

1. Europe. * Leyden Museum (e). 87. 4. 28. 25. 
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Genus BARBASTELLA Gray. 

1821. Barbastella Gray, London Med. Eepos., xv, p. 300, April 1, 1821. 
1825. Barbastellus Gray, Zool. Journ., ii, p. 243, July, 1825. 

1839. Synotus Keysorling and Blosius, Wiegmann’s Archiv fiir Naturgosch., 
1889, 1, 305. ^ 

1857. Synolus Blasius, Saugothioro Deutschlands, p. 42. 

1878. Synokis Dobson, Catal. Chlrppt. Brit. Mus., p. 175. 

1897. Barbastella Miller, Ann. and Mag. Nat. Hist., Gth scr., xx, p. 375, 
October* 1897. 

1907. Barbastella Miller, Families and Genera of Bats, p. 223, June 29, 
1907. 

Type species . — Vespertilio harhasiellus Schrober. 

Geographical distribution. — Nortbern Afrioa ; central aiul 
soutbern Europe ; west-central Asia to tbe Kinialayas. 

Characters. — Dentiil formula : ^ c J J, pm 3 jj, m = 34. 
Skull with rattier long, rounded brain-case and weak rostrum, tbe 
upper surface of which is occupied by a shallow, llattened-concavo 
area extending from nares to *faintly developed supraorbital 
ridges ; auditory biillje not specially enlarged. Ears broad and 
short (laid forward they reach sligbtljr Ixiyond tip of niusszle), 
joined across forehead; nostrils opening upward and outward 
on a flat median space between two high lateral swellings and 
behind a prominent median pad. 

Remarks. — The short broad ears joined together across fore- 
head distinguish this genus from the other Eurojiean members of 
the family Vespertilionidse. Two species are known, one peculiar 
ti) thfl Himalayan region, the other occurring in Europe, 


BARBASTELLA BARBASTELLUS Schreber. 

1774. Vespertilio harhasiellus Schrober, Siiugthioro, i, pi. nv (description, i, 
p. 1G8, under name : Das Kurzmaul). Based priinarij -f on ** La 
Barbastelle ” of Daubenton, Hist. Acad. Iloyalo des Sci., Paris, 
1769, p. 377. 1765. 

1776. Vespertilio barbastella P. L. S. Miillor, Natursyst. Suppl. u. Rogist.- 
Band, p. 17 (Burgundy). 

1836. Barbastelltts dauhentonii Boll, Hist. Brit. Quadr., pt. i, p. G3 
(Burgundy ; based primarily on Daubenton). 

1838. Barhastellus communis Gray, Mag. Zool. and Bot., ii, p. 495, 
February, 1838 (Renaming of barhastellus). 

1857. Synotus barhastellus Blasius, Saugethiere Deutschlands, p. 43. 

1878. Synotus barhastellus Dobson, Catal. Chiropt. Brit. Mus., p. 176. 

1897. BarbMtella barhastellus Miller, Ann. and Mag. Nat. Hist., Gth ser., 
XX, p. 385, October, 1897. 

1910. Barbastella barbeuf^ZZtesTTrouessart, Faune Mamm. d'Europe, p. 11. 

Type locality — Burgundy, France. > 

Omographibal distribution . — Central and southern Europe, 
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west to England, north to southern Norway and Sweden, east 
into Asia. 

Diagnosis , — Characters as in the genus j forearm about 38 
-to 40 mm. 

External characters , — General form slender and delicate, the 
legs long, the tail about equal to head and btxly.. Muzzle short 
and broad, its width considei*^.ibly greater than distance from tip 
of snout to joining membrane of ears, each side witli a very larger 
glandular mass rising al)Ove level of Hat median dorsal surface 
and extending downward to involve most of upper lip behind 
nostril ptid ; glandular masses densely hairy in noticeable contrast 
with the finely pubescent nostril pad and essentially naked 
median region between nostrils and inner bases of ears ; nostrils 
crescentic in outline, opening upward, somewhat crowded between 
glandular lateral masses ; nostril |md well defined, rounded off 
above, continued downward into median portion of ui)i)er lip, the 
edge of which, between glandular masses and s(q)arated from 
them by evident grooves, is distinctly convex, t iitting like a 
valve, when mouth is closed, over bar(5 median callosity of lower 
lip. Ear large and broad, thbugh not specially elongated, the 
tip extending about 5 mm. beyond nostril when laid forward ; 
anterior basal lobe veiy small, appearing like a rudimentary 
Molossine keel, the portion of anterior border usually reflexed in 
Vespertilionine l)ats thrown forward so that its base joins its fellow 
of opposite ear, the region of juncture low biit sufficiently well 
developed to form a distinct pocket on side next forehead ; out- 
line of anterior border strongly convex except for an evidesnt 
flattening just below the rather abruptly rounded off and some- 
what recurved tip ; posterior liorder abruptly concave abovej then 
nearly straight except for an abruptly projecting lobe near 
middle (lobe usually about 1 ’5 mm. long oy 1 mm. wide, its upper 
border convex, its lower border concave) ; lower border of ear full 
and rounded, but with no differentiated antitragus ; tragus large, 
somewhat triangular in outline, its greatest width (slightly above 
level of anterior base) ec^ual to about two-thirds length of anterior 
border, its upper portion rapidly narrowing to an attenuate tip ; 
meatus with well develo|)ed keel-like ridge ; outer surface of ear 
densely furred except at extreme tip and along posterior border 
to a little below level of projecting lobe ; inner surface with a . 
hairy line marking juncture of anterior border of conch with 
portion usually folded backward, elsewhere irregularly sprinkled 
with fine hairs. Membranes thin and delicate, the wing broad, 
inserted at base of outer toe, the antebrachial membrane con- 
tinued outward as a very narrow fold to base of thumb ; third 
metacarpal slightly shorter than forearm and a little exceeding 
v the sub-equal fourth and fifth ; fur soft and loose, the hairs on 
middle of back about 10 mm. in length; on both upper and. 
undef surface of wing the fur extends to a line j^^ining middle of ; 

. forearm with knee; foot less than bait'ifi long a^ tibia ;« calcar 
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about as long a% tilna, with small but ovidont terminal lolx) and 
posterior keel; tail with extreme tip projecting beyond inter- 
femoral membrane. 

Colour , — General colour a very dark brown between the seal- 
brown and vandyke-brown of llidgway, the hairs everywhere 
dark brown to extreme base, those of upper parts tipped with 
light glossy wood-brown producinj^ a sharply contrasUHl wash 
througliout region behind shoulders, those of uiiderparts tipped 
with a paler, more drabby brown, but without producing so 
decided a contrast as on back, though the wash is usually evident 
along middle of belly ; hairs on base of under side of interfemoral 
inembraiie pale ecru-drab or whitish smoke-grey nearly or quite 
to base. Ears and membranes in dry specimens brown, hardly 
so dark as ground colour of body. 

Skull , — The skull, though lightly-built and small, scarcely 
exceeding that of Myotis mystacinus in length, is rather deej) and 
robust, with unusually larg(5 brain-case relatively to th(^ short 
rostrum. DArsal profile abruptly convex over anterior half of 
brain-casc, then nearly horizontal to somewhat overhanging 
occiput ; ventral profile nearly horizontal, the floor of brain-case 
scarcely elevated above level of tooth-row. Brain-case high and 
intiated anteriorly, relatively low posteriorly, its lateral outlines 
when viewed from above essentially as in the 
species of Myoth^wt less rounded and globular 
posteriorly ; floor of braui-case with no spo(;ial 
peculiarities ; auditory bullao scarcely rnorcj in- 
flated than in the small sp(3cies of Myotin, 

Interorbitiil region slightly constricted, its sur- 
face fattened and not well defined from that of 
rostrum ; lachrymal ridges rather prominent, 
especially at their lower extremities. Zygoma 
nearly straight, scarcely bowed outward beyond 
level of outer surface of brain-case. Ante- 
orbital foramen relatively large, over anterior 
margin of m^. Rostrum short, its upper sur- 
face flattened-concave, deeply cmarginate in 
front by the unusual backward extension of the upper margin of 
anterior nares, the posterior border of which is at level of ante- 
orbital foramina, exposing anterior extremity of vomer. Palate 
short, noticeably concave both longitudinally and laterally ; its 
anterior emargination small, extending slightly behind level of 
middle of canine ; its posterior border slightly behind level of 
double emarginate with short median projection ; mesopterygoid 
space slightly wider than long. Mandible slender, with no special 
peculiarities. 

Teeth , — In general asj^ct the teeth resemble those of Plecotus 
auritus, though they are throughout smaller and more slender. , 
Incisors l^th above and below essentially as in Plecotus aurifus 
except that 2rown of .outer upper incisor is nearly terete, and 



Via. 40. 

Jiarba8t*’2la harha- 
8tellu». Nat. size. 
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space between it and cingulum of canine is very'Oiarrow ; lower 
incisors forming a less broadly (J -shaped row. Canines as in 
P. auriius. Anterior upper premolar very minute, crowded 
inward completely from tooth-row, the diameter of its crown 
barely one-quarter that of outer incisor, its cusp and cingulum 
distinct ; large upper premolar much as in P. auritus but less 
narrowed on inner side and Svith a narrow concave crushing 
surface ; no antero-internal basal cusp. Lower premolars almost 
exactly similar to middle and posterior lower premolar of Plecotus 
auritus, but crown area of larger tooth slightly exceeding that of 
canine. Molars not appreciably difierent from those of Plecotus 
auritus except that they are smaller and the concave median 
region of the upper teeth is larger relatively to area of crowns. 

Measurements. — Adult male from Cheshire, England : head 
and body, 48 ; tail, 49 ; tibia, 19 ; foot, 7*2 j forearm, 38-4 ; 
thumb, 6 ; third finger, 69 ; fifth finger, 52 ; car from meatus, 
15 ; width of ear, 14. Adult female from Epping, Essex, 
England : head and body, 49*6 ; tail, 46 ; tibia, 18*2; foot, 7 ; 
forearm, 36 ; thumb, 5*8 ; third finger, 69 ; fifth finger, 51 ; ear 
from meatus, 16 ; width of ear, ''14. Average and extremes of 
five adults from Darasdorf, Silesia, Germany : head and bt)dy, 
50 (47-52); tail, 47*1 (45-49); tibia, 18*5 (18-19); foot, 6*6 
(6-7); forearm, 38 (37*4-39); thumb, 5*8 (5 *4-6 *2); third 
finger, 70 (68-72) ; fifth finger, 52*6 (51-54) ; ear from meatus, 
15*5 (15-16); width of ear, 14*1 (13*6-1{)). For cranial 
measurements see Table opposite. 

Specimens examined. — Sixty-one, from the following localities : — 

England : Elton, Huntingdonshire, 1 ; Ellingham, Norfolk, 1 ; -^rrow 
Lodge, Warwickshire, 1; Alcoster, Warwickshire, 1; Rugby, Warwick- 
shire, 1 ; Welford, Rugby, 1 ; Pilton, Oundlo, Northamptonshire, 1 ; Epping, 
Essex, 1; Llanelwedd, Radnorshire, 1; Swindon, Wiltshire, 1; Milton, 
Hampshire, 1. 

FiiANGE : Catorille, Haute-Garonne, 1. 

Gkhmany: Biichonberg, Harz Mountains, 1; Niesky, Silesia, 4; 
Bavaria, no exact locality, 3 (II.S.N.M.) ; near Wernigerode, Saxony, 1. 

SwiTZEBLAND I Grotto de Vallorbe, Vaud, 40 (Mottaz). 

Pemarlcs. — This species is immediately mcognizablo among 
European bats by its short, joined ears, and by the peculiar form 
of the muzzle. 


?. Llanelwedd, Radnorshire, 

Wales. 

9. Elton, Huntingdonshire, 

England. 

d. Ellingham, Norfolk. 

(Dr. W. M. Crowf(iK}t.\ 

6. Arrow Lodge, Warwickshire. 
1. Alcester, Warwickshire, 
d st. Rugby, Warwickshire. 

d. Oundle, Northamptonshire. 
.9 al.% Epping, Essex, 
d.# Milton, Hampshire. 


H. E. Forrest (c & f). 4. 7. 3. 1. 


Lord Lilford (p). 94. 9. 5. 1. 


E. R. Alston (p). 81. 6. 9. 1. 

Tomes Collection. 7. 1. 1. 848. 

Tomes Cbllection. 7. 1. 1. 848. 

G. Dalgleish (c & p). 4. 10. 18. 2. 

Lord Lilford (c & p). 94. 4. 16. 1. 

H. Doubleday (c & ^ 44. 5. 1. 1. 

Rev. J. E. KelsaU (p). 11. 1. ft. 59. 



CBANIAL MEASUREMENyS OP BARBASTELLA BARBASTELLVS. 


BARBASTELLA 



i 




S 







1 


s 

g 



1 

e 

s . 






C8 

I 

1o 


* 

* 

i 

■eS 



* 

* 



1 

o 

0 



a 






o 




f 














£ M 

s 

:: 
















'(uospui 

OI 

o 

<N 

o 

o 

o o 

CM 

o 

o 

o 

o 

JO OA18IIJOXO) AiO.I 
.IWO<K» iCjVIIfXVK 

lO 

uo 

»b 

lb 

lb 

lo lO 

lb 

lb 

lb 

lb 

b 

■(saoepuf 

00 

CO 

CO 

CO 

00 

CO CO 

00 

CO 

00 

CO 

00 

JO 0AlBll[9Xa) MO.I 

-il'joo'j jninqtpuKjv 

4h 

Tt1 



4m 

"<« 

4m 

4m 

4m 

4m 

4m 


o 

ei 

o 

o 

CM 

•liC d 

o 

CM 

CM 

CM 

o 

'0lqIpu1IJ^L 

ca 

o 

ca 

cb 

oa 

Oi a 

ca 

O 

6a 

6a 

b 

•oippim (jn 08Wi> 

1 

o 

O 


o 

o o 

CM 

1 

CM 

O 

o 

JO q^dof j 1 

1 

»o 

o 

lb 

lb 

»b lb 

lb 

1 

lb 

b 

b 

*a8i]:)-U{«.iq 



o 

CO 

T** 

tM 

<p 

cp 

CM 

CM 

CM 

JO q'^pvajfi 


t- 




t- t- 

t- 

t- 

t- 


t- 

*q)pV0j(( 

O 

o 

<p 

o 

o 

o CO 

o 

tp 

CO 

(O 

O 

IQUiXjqac'i 

>o 

*b 


lb 

lb 

»b 4 m 

»b 

4m 

4m 

4m 

b 

nionnia^^uoo 

CO 

CO 


CO 

c» 

CO 


<p 

<p 


CO 

iw^iqjoja^iii 

.. ” 

« 

cb 

03 

m 

cb cb 

cb 

b 

03 

b 

b 


4j 

T** 




CO 

o 

CO 

fD 

CO 

O 

on«iuo»X'/ 

... 

fc- 



t- 


t- 


t- 



'inSiiai 

CO 

T** 


<M 

o 

'4C ^ 

CM 

CO 

CO 

CO 

CO 

jvsvqoi^puo^ 

03 

r-^ 

w 

rH 

03 

rH 

tH 

cb 

rH 

eo CO 

rH rH 

OT 

tH 

cb 

rH 

b 

tH 

b 

rH 

b 

1—1 


*0 *0 o o 


iH <N CO oi* 

^ ^ c> 


2 ^ lO CO oi 

” CO L- Q 

<N CO *0 

tH fH Cl fN 


^ O «3 '55 

■S i I 

^ I 

ns .5p 44 

M Ol 2 CO 

o pSi M 0 ) 

'S t- 


S PC| O 



268 ; OHIBOPTERA 

^ . - ■, . . 

■ ^ Swindon, Wiltshire. * Bev. E. A. Goddavi 

(c&p). 

d. Gaterille, Haute-Garonne, O. Thomas (p). 

1000 m. France. 

(A. Robert) 

d, 9. Niesky, Silesia, 181 m. Gor- Dr. E. Hamilton (p). 
many. {W. Bac9\) 

2 9. Niesky, Silesia. (W. Baer,) ^ Lord Lilford (v), 
d. Weruigorodo, Saxony. Lord Lilford (p). 
(Walter storff,) 


8. 5. 12. 1. 


6. 4. 1. 7. 


97. 12. 4. 2-8. 

99. 1. 9. 2, 4. 

0 . 2 . 8 . 2 . 


Sub-Family MINIOPTERINiE. 

1878. Miniopteri Dobson, Gatal. Ghiropt. Brit. Mus., p. 170 (part). 

L907. Mimopiennx Miller, Families and Genera of Bats, p. 227, Juno 29, 
1907. 


Geographical diattrihution, — Africa, south(irn Europe and 
southern Asia, eastward to the Malay region, Japan and 
Australia. 

Characters, — Like the Vespcrtilioninse, but presiernum with 
median lobe enormously developed and forming the greater pari 
of the J)one ; scapula with cdtacoid straight, directed con- 
spicuously inward. 

Bemarks, — The sub-family Mlniopterinfe, though widely dis- 
tributed in the warmer portions of the Old World, is at present 
known to contain the genus Miniopterus only. 


Genus MINIOPTERUS Bonaparte. 

1837. Miniopterus Bonaparte, Iconogr. Faun. Ital., i, fasc. xx, under 
Vesper tilio emarginatus (Sub-genus of Vespertilio), * 

1857. Miniopterus Blasius, Saugothioro Deutscblands, p. 45. 

18G6. Miniopteris Gray, Ann. and Mag. Nat. Hist., 3rd son, xvii, p. 91, 
February, 1866. 

1878. Miniopterus Dobson, Gatal. Ghiropt. Brit. Mus., p. 347. 

1692. Minyopterus Winge, Jordfundne og nulevendo Flagermus (Ghiroptera) 
fra Lagoa Santa, Minas Geraes, Brasilien, p. 36. 

1900. Minneoptertis Lampe, Jahrb. Nassau Yer. Naturkunde, Jahrg. 53, 
Gatal. Siiugeth.-Samml., p. 12. 

1^7. Miniopterm Miller, Families and Genera of Bats, p. 227, June 29, 
1907. 

Type speciei, — Vespertilio ursinii Bonaparte = V. schreibersii 
Kuhl. 

Geographical distribution. — Same as that of the sub-family. 

Characters. — Dental formula : » ^ || = 34. 

Skull with unusually high brain-case, and low, flattened rostrum, 
Second phalanx of third finger nearly three times as long as first. 
Pars short, separate, the upper margin (in European species) 
appearing almost artificially truncate. 

Bemarks. — The peculiar shortening of the eary together with 
th<^emarkable elongation of second phalan^ of third linger readily : 



distinguish this genus among the members of the European fauna. 
About a dozen forms have been described, one of which occui*s 
in southern Europe. 

MINIOPTERUS SCHREIBERSII Kuhl. 

1819. Vesxtcrtilio schreibersii Kuhl, AnS. Wetterau. Gesellsch. Naturk., iv 
(= Neue Ann., i), pt. 2, p. 186 (Hungary). 

1867. Vcspcrtilio ursinii Bonaparte, Iconogr. Faun. Ital., t, fasc. xxi 
(Montg Corno, Ascoli, Italy). Type in British Museum. 

1841. Ves'pertilio orsinii Temminck, Monogr. de Mamm., ii, p. 179 (modi- 
fication of ursinii), 

1857. Miniopterus schreibersii Blasius, Saugothiere Deutschlands, p. 46. 
1878. Miniopterus schreibersii Dobson, Catal. Chiropt. Brit. Mus., p. 348. 
1910. Miniopterus schreibersi Troiiessart, Paune Mamm. d’Europo, p. 34. 

Type locality , — Kuhnbazer Cave, mountains of southern 
Bannat, Hungary. 

GcograplMcal distrihniion . — Southern Europe from the Iberian 
Peninsula eastward, north to Switzerland and Hungary. Limits 
of range not known. 

Diagnosis . — Charaters as in the genus ; forearm about 
43 mm. 

External eharaciers , — General form rather slender, with long 
tail and legs, wing broad at base but conspicuously tapering at 
tip, and short ears with a peculiar truncate aspect. Muzzle 
rather broad, though without consjucuous glandular swellings, 
its greatest widtli about otpial to distance from eye to nostril ; 
muzzle pad narrow, with slight median emargination, liounded 
bel(fw by a low horizontal ridge which is continuous with projecting 
inner margin of nostril. Eyelids noticeably glandular-swollen ; 
a deep horizontal groove in cheek below eye. Ear short, extend- 
ing about half way from eye to nostril when laid forward, its 
general aspect different from tliat of any other Euro{)oan bat, 
owing to the length of the anterior basal lobe, the short, straight 
anterior border, and the broadly, evenly convex posterior border 
which joins anterior border in such a manner th.it there is 
practically no “ tip,” the whole anterior border appearing like an 
obliquely, almost artificially truncate extremity ; antitragus low, 
obscurely marked off from posterior border of conch, practically 
continuous with lower lip anteriorly ; inner surface of conch 
slightly rugose, without evident cross ridges ; tragus about half 
as high as conch, a little curved forward owing to slight con- 
cavity of anterior border, the blunt tip and upper half of exterior 
boi*der forming a uniform, rather noticeable convexity, the 
posterior margin straight below to rudimentary basal lobe ; 
greatest width of tragus ifbout half anterior border. Wing rather . 
wide basally, the fifth finger exceeding forearm by about one-fifth 
length of lattqf, the tip unusually slender and elongate owing to 
the great lehgth of lapt bone of third finger ; third and fourth 
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mctacarpals sub-equal, about 3 mm. shorter than« forearm ; fifth 
metacarpal about 4 mm. shorter than third ; membrane joining 
leg at or a little above ankle. Leg rather slender, the foot 
scarcely half as long as tibia ; calcar about as long as tibia and 
nearly equal to free border of uroi)atagium, its distal termination 
very obscure, its posterior border without trace of keel. Tail 
about as long as head and bVkly, included in the membrane to 
extreme tip. 

Fur and colour , — The fur is of a very soft, silky texture, 
though rather short, the hairs at middle of back only about 
7 mm. in length, those of head abruptly much shorter (about 
4 mm.) in rather noticeable contrast. Above it scarcely extends 
on membranes except for a sparse pubescence on basal lialf of 
median portion of uropatagium ; Ixjlow it reaches line joining 
middle of forearm with knee and continues across extreme base 
of uropatagium. General colour of upper parts drab, faintly 
lighter and more nearly hair-brown anteriorly ; underparts ecru- 
drab. The hairs of back show three evident though not strongly 
contrasted colour-bands : (a) at base (3 mm.), a slaty mouse-grey ; 
(6) at middle (tips of shorter hairs, 2 mm.), ecru-drab ; and (c) at 
tip (extremities of longer hairs, 2 mm.), drab. Muzzle, ears and 
membranes brown, scarcely darker than body. 

Shill , — The skull differs from that of all other European bats 
in the great inflation of the anterior portion of brain-case and 
the consequent very abrupt angle at wliich the foi’ehead rises 
above the low, flat rostrum. In other resj)ects the general aspect 
of skull, especially when viewed from above, is rather slender 
Dorsal profile rising gradually from front 
of nares to inter-lachrymal region, 'then 
abruptly at an angle of ntmrly 45*^ to middle 
of anterior portion of brain-case which is 
nearly or (|uite as high as lambda, the region 
between these two highest points occupied 
by a shallow concavity corresponding to 
anterior edge of interparietal ; below and 
behind lamMa the supraoccipital bulges 
noticeably outward, but not sufficiently to 
conceal condyles when skull is viewed from 
directly above ; ventral profile nearly flat, 
slightly elevat^ posteriorly. Brain-case 
broadly ovate, the outline broken at each 
side posteriorly by the slightly projecting 
mastoid region ; sagittal crest low but evident anteriorly, 
obsolete posteriorly; lambdoid crest moderately developed at 
sides, barely indicated at middle ; general outline of skull when 
viewed from l)ehind squarish, the depth through bulla about 
equal to breadth of brain-case ; floor of brain-case with no special 
peculiarities ; between cochlea and median line a shallow groove 
witii abrupt pit-like anterior termii^tipn a noticeablo^ ridge 


and lightly built. 



Fig. 47. 

MiHiopt£rua aehreibersii. 
Nat. size. 
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at outer side ef each pit ; auditory bulla moderately large, the 
transverse diameter about equal to distance between bullse. 
Interorbital region moderately constricted, slightly hour-glass 
shaped, the lachrymal region scarcely more than half as wide 
as brain-case, smoothly rounded at sides; rostrum tapering 
gradually, roiindcxl off at sides, flattened concave along median 
line, the narial emargination small, •squarish, extending backward 
about one-third of the distance to front of foreheiul ; rostral 
depth at front of orbit about equal to distance from orbit to 
outer incisor'; anteorbital foramen rather large, directly above 
small premolar, the anteorbital canal half as long as rostrum, 
thus much longer than in any other Europc^an bat ; lachrymal 
foramen just outside of orbit, on level with upper border of 
anteorbital foramen. Palate long and wide, distinctly concave 
both laterally and longitudinally, terminating rather abruptly a 
little behind kjvel of last molar, a small but evident foramen at 
each side near post«5rior edge ; median spine large ; mesoptery- 
goid space squarish, slightly wider posteriorly than anteriorly, 
the short liainulars bent inward. Mandible slender, a little 
deej)er at symfiliysis than behind tooth-row, the posterior seg- 
ment unusually small, with nearly horizontal, slightly concave 
upper border; angular process relatively long, expanded at 
outer end. 

Teeth , — Relatively to size of skull the teeth are small and weak. 
Inner upper incisor low, the crown very obli(pio, with postero- 
external concavity and small postero-internal cusp ; outer upper 
incisor considerably larger than inner, the crown flattened in 
axis of tooth-row, the width of its flattcrujd-concave posterior 
sur^ico about half its height, that of its outer border scarcely 
one-fifth height, cingulum obsolete, but forming a minute postero- 
external cusp ; the two teeth lie in curve of anterior portion of 
tooth-row, and the outer is separated from canine by a space 
about equal to its greatest diameter. Lower incisors closely 
crowded but not imbricated, the crown-area increasing regularly 
from first to tliird, the outline of the row as a whole bi’oadly 
V-shaped ; and with crown very low, the cutting edge 
obscurely trifid, the crown of each tooth wider p«)steriorly (in line 
of tooth-row) than anteriorly, but this more evident in second 
than in first ; nearly terete, the middle and posterior cusps 
enlarged and separate by a deep groove, the anterior cusp 
reduced to a mere rudiment. Upper canine slender and weak, 
sub-terete, but distinctly flatteiuxl on inner side, the shaft with 
distinct anterior and posterior longitudinal grooves but without 
well developed cutting edge, the cingulum narrow, complete, 
but without cusps ; lower canine scarcely higher than main 
cusps of molars, its iniler and posterior surfaces flattened, its 
antero-external surface smoothly rounded, cingulum forming a 
low but evidept antero-internal cusp. Anterior upper premolaf 
wit^crov^nli^rea about equal to that of canine, its general form 
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essentially as in. large premolar except that, the«antero>intornal 
basal cusp is barely indicated> the cutting edges of the main cusp 
are less developed, and the crown is narrower externally than 
internally ; large upper premolar with crown area about equal 
to that of first molar and double that of small premolar, its 
anterior and posterior borders very slightly concave, the antero- 
internal basal cusp small but^^vident, the main cusp with well 
developed anterior and posterior cutting edges, and antero-internal 
and postero-oxternal longitudinal groove ; lower premolars 
essentially alike in form, the crown area of the posterior tooth 
about equal to that of canine, that of the two others successively a 
little loss, the outline squarish, with antero-external angle tcjiidiiig 
to become rounded off, particularly in the posterior tooth ; cusp of 
first about half as high as canine, that of second slightly higher 
than first, that of third nearly as high as main cusps of molars ; 
cingulum well developed, forming in each tooth a small but 
evident antero-internal basal cusp. First and second upper 
molxrs with posterior border deeply and almoft angularly 
emarginate near inner cilge of tooth, the anterior border nearly 
straight ; protocone low but rather broad ; hypocotio clearly 
indicated but not distinct from posterior commissure of protocone ; 
paracone and metacone nearer outer edge of crown than usual, 
leaving a wide, pit-like median concavity, metacone slightly the 
higher of the two cusps ; styles and commissures well developed, 
normal ; third upper molar with crown area about 
half that of first, its width through metacono slightly lass than 
half length of anterior l)order, its three cusps and three 
commissures normally developed. Lower molars with no special 
peculiarities, the second triangle of narrower than first# but 
of about the same area. 

- Measurements, — Adult male and female from Neuchatel, 
Switzerland : head and body, 59 and 59 ; tail, 58 and 60 ; 
tibia, 20 and 19; foot, 10 and 9*4; forearm, 45 and 44 ’6; 
thumb, 7 and 7 ; third finger, 92 and 92 ; fifth finger, 53 and 54 ; 
ear from meatus, 12 '6 and 12 ; width of ear, 12 and 12. Adult 
■male and female from Corinth, Greece : head and body, 57 and 
56; tail, 57 and 55; tibia, 18*6 and 19; foot, 10 and 9*6; 
forearm, 44 and 45 ; thumb, 6 • 6 and 7*2; thinl finger, 92 and 
90 ; fifth finger, 54 and 53 ; ear from meatus, 12 and 12 ; width 
of ear, 12 and 12. Two adult males from Silos, Burgos, Spain : 
head and body, 60 and 60 ; tail, 60 and 57 ; tibia, 19 and 19*4 ; 
foot, 1 1 and 9*6; forearm, 44 and 44 ; thumb, 7 * 4 and 74; 
third finger, 93 and 89 ; fifth finger, 55 and 56 ; ear from meatus, 
11*4 and 11*6; width of ear, 13*4 and 12*6. Two adult 
females from the same locality : head and body, 59 and 59 ; tail, 
60 and 59 ; tibia, 19*6 and 20 ; foot? 9*8 and 10 ; forearm, 
45*4 and 46 ; thumb, 8 and 7*4 ; third finger, 93 and 93; fifth 
finge^ 55 and 55 ; ear from meatus, 12 and 11*6 ; width of ear, 
12*^and 12*6. For cranial measuremmts see Tabfe, p. 2%^. ; 
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* ^^cimens examned . — Three hundred and fifty-one, from the following 

Spain: Silos, Burgos, 9 (B.M. and U.S.N.M.); Seville, 1; Minorca, 
/ Balearic Islands, 3 ; Majorca, Balearic Islands, 2. 

Fbangb : Troubate, Hautos-Pyr^n^es, 2 ; Dions, Gard, 9 ; Marseilles, 1 
(U.S.N.M.). 

' Switzerland : Geneva, 235 (Mottaz) ; Neuchatel, 2 (U.S.N.M.). 

Austria-Hungary : Ofener Mountains, Hungary, 1 ; Hungary, no exact 
locality, 3 (U.S.N.M.). 

Montenegro : Beri, 1 ; Velgi, Gzolo, 1. 

Italy : Western Liguria, 14 (Genoa) ; Finalborgo, Liguria, 5 (Genoa) ; 
Maremma, Tuscany, 1 (U.S.N.M.); Pisa, 1; Florence, 1 (U.S.N.M.); 
Livorno, 6 (U.S.N.M.); Spezia, 5 (U.S.N.M.); Monte Corno, Ascoli, 1 
(type of ursinii Bonaparte) ; Borne, 10; Velletri, Borne, 2 (U.S.N.M.) ; no 
exact locality, 1 ; Elba Island, 5 (U.S.N.M.) ; Marsala, Sicily, 2. 

Sardinia: Sassari, 3 (U.S.N.M.); Cagliari, 4 (U.S.N.M.); Mount 
Gennargentu, 2 (U.S.N.M.). 

Greece: Corinth, 17 (U.S.N.M.); Labyrinth, Crete, 1. 

Bemarks , — The lengthened second phalanx of the third finger, 
the peculiar cropped appearance of the ears, and the short, dense, 
velvety fur of the head are the most obvious external c.haracter- 
istics of Minio})terus schreiherHii as compared with other European 
bats. 

2. Silos, Burgos, Spain. Bov. S. Gonzalez (c). 88. 1. 5. 4G-47. 

<5,9. Inca, Majorca, Balearic O. Thomas and B. I. 0. 7. 1. 4-5. 

Islands. Pocock (c <& p). 

3 (5. San Cristobal, Minorca. O. Thomas and B. I. 0. 7. 1. 32-34. 

. Pocock (c & p). 

<5, 9. Troubate, Hautos- O. Thomas (p). G. 4. 1. 8 9. 

Pyr6n6e8, 400 m. 

France. (A,Bohert,) 

8 <5, 1^9 Dions, Gard, 70 m. O. Thomas (i*). 8. 8. 10. 1-9. 

France. (C. Mottaz,) 

1 al. Ofener Mountains, Budapest Museum (e). 94. 7. 18. 10. 

Budapest. 

9. Beri, Montenegro. O. Thomas (p). 5. 8. 4. C. 

(L, FUhrer,) 

9. Velgi, Czolo. O. Thomas (p). 6. 8. 4. 5. 

(L. FUhrer.) 

7 <5, 3 9. Borne. (0. Coli.) Lord Lilford (p). 11. 1, 2. 5-14. 

Skeleton Monte Como, Ascoli, Tomes Collection. 7. 1. i. 735. 

(without Italy. of Vespertilio ursinii Bonaparte.) 

skull). 

2 <5. Marsala, Sicily. O. Thomas (p). G. 8. 4. 24-25. 

(A, Bobert.) 

<5. ' Labyrinth, 200 ft. Miss D. Bate (c). 5. 12. 2. 9. 

Crete. * 


T 
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Family MOLOSSID^. 

1865. Moloasi Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 258. 
1872. Moloasides Gill, Arrangement of the Families of Mammals, p. 17. 
1878. Emballonuridm (part; Molossime, part, Molossi) Dobson, Catal. 
Chiropt. Brit. Mus., p. 402. 

1907. Mdlossidm Miller, Families a^id Genera of Bats, p. 241, June 29, 1907. 

Geographical distribution, — Warmer parts of both hemispheres ; 
in the Old World north to the Mediterranean ret^ion and 
southern Asia. 

Characters, — Essentially like the Vespertilionidse except that 
the secondary articulation of humerus with scapula is more 
perfectly developed and the fibula is robust, ad<ling appreciably 
to strength of leg. Auditory bulla noticeably einarginate on inner 
side. Tail projecting very conspicuously Ix^yond membrane, a 
character by which the only Kuropt^an member of the group may 
be immediately recogniz(3d. j\ 

Remarks, — The family Molossidse is widely distributed in the 
warmer pArts of both hemispheres. Elevcm genera are now 
known, one of which is represented in the Mediterranean region 
of Europe. 

Genus NYCTINOMUS Geoffroy. 

1818. Nyctinomus Geoffroy, Doscr. de r%ypto, ii, p. 114 {iegyptiacus), 
1821, Nyctinonia Bowdich, Anal. Nat. Glass. Mamm., p. 28 (Modification 
^ ot Nyctinomus), 

1821, Nyctinomes Gray, London Med. Kopos., xv, p. 299, April 1, 1821 

(Modification of Nyctinomus), « 

1822. Nyctinomia Fleming, Philos, of Zool., ii, p. 178 (Modification of 

Nyctinomus), 

1842. Mops Lesson, Nouv. Tabl. B6gno Anim., p. 18 (Mops indicus Lesson 
= Dysopes mops F. Cuvier). 

1878. Nyctinomus Dobson, Catal. Chiropt. Brit. Mus., p. 420 (part). 

,1902. Nyctinomojps Miller, Proc. Acad. Nat. Sci. Philadelphia, p. 393, 
September 12, 1902 (femorosacctcs). 

1907. Nyctinomus Miller, Families and Genera of Bats, p. 251, Juno 29, 1907. 

Type species, — Nyctinomus' eegyptiacus Geoffroy. 

Geographical distribution, — Warmer portions of both hemi- 
spheres, north to the southern United States and to the Mediter- 
. ranean coast of Europe, east to the Philippines and Norfolk 
^‘Island. 

Characters, — Dental formula: * ^ or y,* c pm m jj;? = 30 
or 32 ; brain-case not unusually flattened, its depth at least half 
its width ; bony (talate with a small median anterior emargination 
extending to behind level of roots of incisors. 

Remarks, — As thus defined the genus Nyctinomus contains 

■i - t;-. 

In the species occurring in Europe. ' ^ 
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about forty spdbios, two- thirds of wliich are peculiar to the Old 
World, one of them occurring in the Mediterranean region of 
Europe. 

NYCTINOMUS TENIOTIS Raiinesque. 

1814. Cephalotes icniotis Bafincsquc, Prt%. dos D6couv. Somiol., p. 12 (Sicily). 
1825. Ditwps ccsloni Savi, N. Gi mu. de* Lottcrati, Pisa, x, p. 235 (Pisa, Italy). ' 
1840. Dysopcs savii Schinz, Europ. Fauna, i, p. 5 (Substitute for cesioni). 
1871. [Dyso/)cs ^ ccsto7iiij var. nigrogriseus Schiieidor, Nouo Donkschr. 

Schweiz. Gescllsch. Naturwiss., xxiv, p. 6 (articles separately 
paged). Basel, Switzerland. 

1877. Nyctiiioptus cestonii Dobson, Gatal. Chiropt. Brit. Mus., p. 423. 

1891. Nyctinomus ixniotis Thomas, Proe. Zool. Soc., London, p. 182. 

1897. [Dysopes^ viidas Schulzo, Abh. Gcs. Nat. iv, No. 10, p. 23 (Substitute 
for cestoni). Not of Sundevall,. 1842. 

1910. Nyctinomus tieniotis Troucssart, Faune ^lamm. d’ Europe, p. 3G. 

Type locality, —Sicily. 

Gvograph^al -Mediterranean region of Eurojie 

and northern Africa. Accidental? at Basel, Switzerland. 

Diagnosis , — Like the African Nyctinomus segyptiacus but 
larger, condylobasal length of skull al>out 23 niin. instead of 
about 20 mm. ; low'er incisor 3-3 instead of 2-2 ; small upper 
premolar with crown area more than one-half instead of less 
than one-fifth that of upper incisor. Distinguishable among 
European bats by the generic characters ; forearm alKmt 60 mm. 

External characters , — Form hejivyand robust, the legs short, the 
feet large, the wings long and narrow, the incunbranos thick and 
leatliery, the ears very largo,45ub-orbicu]Hr, joined at their anterior 
bases ; those characters in connection with the thick muscular tail, 
projecting by at least one-third of its length beyond interfemoral 
membrane, immediattdy distinguish the animal from all other 
European bats. Muzzle projecting rather noticeably beyond 
upper lip, obliciuely truncate ; nostril pad well defined, wider 
than high, thiJ sub-circular nostrils opening forward and slightly 
outward at its outer margin, its surface with very fine reticula- 
tions and a few coarse wrinkles, glabrous except below, where it 
is sprinkled with fine hairs, this hairy area continuous with the 
brush-like fringe of recurved blunt hairs along middle of upper 
lip ; upper margin of pad broadly concave at middle, convex 
laterally over the nostrils, its edge thickly set with small, laterally 
compressed horny excrescences, about thirty-five in number, 
the outermost lying a little above level of middle of nostril ; a 
row of about ten similar excrescences crosses middle of pad 
vertically. Upper lip very large and full, marked by many deep 
oblique wrinkles, its surface both alK>ve and below rather densely 
hairy. A small wart on chin just behind level of symphysis. 
Ear very large, sub-orbicular, the margin with no very decided 
irr^^d^ties,* Uiough the anterior border usually shows some^ 
sMI^BMattening and thC) posterior border is f^tly concave above^ 
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arid near base; anterior basal margin of ear ‘with a narrow 
outward-folded hem, the exposed side of which is densely 
pubescent except at extreme anterior margin, where it is glabrous 
and set with about six terete wart-like projections, widely and 
irregularly spaced ; posterior basal margin with a shorter, deeper, 
inwardly-folded lol)e just i^bove concavity limiting posterior 
base of antitragiis ; keel well developed, not thickened at edge, 
its height posteriorly equal to about one-third its length, the 
margin of keel hairy, the line thus begun curving upward and 
biickward under upper margin of conch ; anti tragus well defined, 
its height slightly greater than that of keel, its length about 
twice height, its anterior border with ridge-like continuation 
forward to corner of mouth; tragus s(piarish in outline, its 
posterior border longest and with distinct angle below middle, its 
anterior border shortest, its* upper border almost horizontally 
truncate ; anterior and upper margin of tragus fringed with long 
loose hairs. Wings longer and narrower than in any other 
European bat, the membrane inserted on side of tibia just above 
ankle ; ant(3brachial membrano extending as a narrow fold along 
forearm to base of thumb ; the fur of body extends on both 
surfaces of wing to lino joining middle of humerus with knee, 
and on to extreme base of uropatagium ; otherwise the membranes 
are essentially naked except for some fine dense pubescence on 
upper side of propatagium. Thumb short and robust, with 
moderately developed pad at distal end of metacarpal. Foot 
broad and robust, more than half as long as tibia, the sole with 
a low and rounded but evident pad at middle, four small elongated 
pads in a row at l)ases of toes, ancj some sn^aller, less definite 
callosities in space between this row and the large median* pad. 
Outer and inner toe thickened, their outer surfaces densely 
covered with short stiffened hairs with recurved points ; sprinkled 
among thes^ shorter hairs and also at the ends of the other toes 
are a few much longer bristles. Calcar about as long as tibia, 
its point ill-defined ; no indication of keel or of terminal lobe. 
Tail jabput half as long as head and body, robust and muscular, 
the terminal third or half projecting beyond membrane. 

■ Fur and colour , — The fur is everywhere dense and velvety 
in texture, the hairs at middle of back about 7 mm. in length, 
those on throat longer and looser. Colour a uniform light drab, 
with faint; darker shading in certain lights, the hairs pale ecru- 
drab at extreme base. Ears and membranes in dry specimens 
blackish. Fringes on feet and hairy lines on ears, drab like 
body. 

Shull , — ^The skull is large, but rather slender, about equal to 
that of Myotia myotia in length. In general form it is distinguish- 
able among those of the bats of Europe by the depressed brain- 
case, the high, somewhat tubular rostro-intcrorbital portion, and 
the conspicuously eraarginate inner side of auditory Ij^ullvD. Dorsal 
Ipi^le essentially straight from nares to* lambda, though& 2 ^a. 
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slight convexity over anterior two-thirds of brain-case, and a 
more abrupt though not very conspicuous swelling posteriorly, 
the two convexities separatea by a narrow concavity ; general 
direction of dorsal profile more nearly horizontal than in any 
other European bat, since the depth of occiput througli condyles 
is scarcely greater than that of rostrum through antei-ior portion 
of first molar. Brain-case low aftd wide, its depth at middle 
about half mtistoid breadth, its surface smooth and evenly 
rounded, with faintly indicated sagittal crest posteriorly and 
median groove between lateral swellings anteriorly ; lambdal 
crest evident though not high ; outline of brain-case when 
viewed from above a somewhat triangular ovate owing to the 
rather sciuarely truncate posteirior border and the strong contrast 
between the wide mastuid region and narrow interorbital con- 
striction ; floor of brain-case with median ridge and lateral 
depressions posteriorly, tlie basisplumoid 
with two sliallow but rather well-defined 
pits about large as glenoid surface; 
auditory bulhe rather large, d(3eply emar- 
ginato on inner side so that cochlea is 
conspicuously exposed, the region in 
front of middle of meatus reduced to a 
narrow ring barely more than one-third 
as wide as meatus, the extreme anterior 
border with a flapge-like inward-curved 
projection. Interorbital region long, sub- 
cylindrical, a little wider at lachrymal 
level than posteriorly, but scarcely enough 
so tefimpart a distinctly hour-glass general 
form ; least interorbital breadth slightly 
greater than breadth of tubular narial 
region and slightly less than that across 
roots of canines. Zygoma simple, not 
bent upward, its margin with a barely indicated ex]:)ansion behind 
middle. Rostrum proper short and deep, not well difi'erentiated 
from interorbital region, the distance from orbit to front of pre- 
maxillary about equal to depth at front of ; lachrymal ridge 
short but well defined, the small, inconspicuous anteorbital fora- 
men and minute lachrymal foramen opening forward under its 
anterior edge, at level of middle of large premolar ; nares with . 
distinctly tubular lateral margins separated from roots of canines 
by evident grooves, the dorsal emargination extending about half 
way to lachrymal level. Palate moderately wide, noticeably 
concave laterally, the anterior emargination small, about as deep 
as wide, its posterior border scarcely extending behind level 
of front of canine ; posterior border of palate double emargi- 
nate with well developed median projection, the emarginationa 
. extending forward to level of posterior margin of ; mesop- 
' large,, its width anteriorly equal to that ol 
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temporal fossa at same level, its length about twice width; 
hamulars small and inconspicuous. Mandible long and straight, 
its axis scarcely bent upward [josteriorly ; symphysis deep, scarcely 
or not subtended by a concavity in lower border of ramus ; 
posterior portion of mandible low, the depth through coronoid 
process bandy equal to distance from front of coronoid to back 
‘of condyle ; angular process^ large, straight, directed backward, 
outward and downward. 

Teeth , — Relatively to size of skull the teeth are rather large, 
thc5 lower molars in particular. The most obvious peculiarities 
of the dentition as compared with that of other European bats are 
the single, well developed incisor in each side of upper jaw, and 
the presence of a large hypocone, quite distinct from commissure 
of protocon(5, in and Upper incisor simple, a little more 

than half as high as canine, tlie 
shaft set at an angle so that the 
points of tlie two teeth are much 
nearer together thait. their bases ; 
cingulum faintly indicated in front, 
better developed and forming an 
incipient cusp postero-oxternally ; 
posterior surface of shaft somewhat 
fattened ; space between incisor 
and canine about equal to greatest 
diameter of smaller tooth. Lower 
incisors throe on each side, much 
imbricated and closely crowded in 
narrow space at front of canines, 
their cutting edge barely risirtg to 
level of canine cingulum. The 
inner -and middle tooth sub-equal, 
rather deeply bifid, the outer 
barely equal to outer lobe of the 
others, its apex faintly notched. 
Upper canine moderately large, its crown area somewhat more 
than double that of upper incisor, the general outline of its 
biise an irregular triangle .with its longest side directed 
inward, and with the postero-external side slightly concave ; 
cingulum narrow but well developed throughout, not tending to 
' develop small cusps ; lower canine with no special peculiarities, 
its cingulum tending to form a slight anterior cusp. Small 
upper premolar in the tooth-row, usually in contact with canine 
and separated from large prcmolar by a narrow space, its crown 
area somewhat less than that of upper incisor, its cingulum and 
cusp vrell developed, the cusp about one-fourth as high os shaft 
f'of canine, triangular in outline when Viewed from the outside, 
with, well developed posterior cutting ridge ; lower premolars 
similar in form but larger, their crown areas sul^q^al, the shaft of 
Mhe flicoad higher than that of first and aboyt equal to* larger^ilfSi 
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of lower molars ; large upper premolar with c^own area about 
two-thirds that of its antero-internal cusp high and distinct;;*, 
First and second upper molars alike in structure, the first slightly ' 
larger than second, the cusps all well developed and distinct, 
showing no special peculiarities aside from the presence of a 
' conspicuous terete hypocone nearly as large and distinct as antero- 
internal cusp of large preinoiar, and separated from commissure 
of protocone by a deep notch ; third upper molar with crown 
area not iniujh less than that of second, except for the absence of 
postero-internal heel and hypocone; third commi^ure as long as v 
in the other teeth, but metacone smaller than paracone. Lower , 
molars with no special peculiarities, the cusps all well developed 
and distinct. 

Measured ) — Young iidult male from Italy : head and 
body, 87; tail, 56; free portion of tail, 20; tibia, 19; foot, 
10*4; forearm, 60*4; third finger, 115; fifth finger, 65; ear 
from meatus, 50’ 4 ; width of car, 32. Young adult female from 
Greece : head and body, 84 ; tail, 57 ; free portion of tail, 27 ; 
tibia, 20; foot, 11*4; forearm, 61 ; third finger, 117; fifth 
finger, 61 ; oar from meatus, 31*4; width of oar, 31. Two adult 
females from Cintra, Portugal : forearm, 60 and 61 ; third finger, 
110 and 115 ; fifth finger, 59 and 63. For cranial moasurements 
see Table, p. 281. 

Spedmms examined. — Six, from the following localities : — 

Portugal : Cintra, 2. 

Italy: No exact locality (probably from Pisa), 2. (B.M. and U.S.N.M.) ; 
Sicily, 1 (U,S.N.M.). 

Gbkeck ; No exact locality, 1. 

• 

2 9. Cintra, Portugal. 0. Thomas (c & p). 98. 2. 2. 6-7. 

6. Italy (probably Pisa). Zoological Society (p). 10. 5. 24. 1. 

(Savi.) 

9. Greece. Parroys. 46.6.15.121. 
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Ordkr carnivora. 


1827. Carnivora Gray, Griffith’s Cuvier. jJnim. Kingd., v, p. 111. 

Geofjrapliical distribution , — Coiitiiienlis and lar^or islands of 
the entire world, Australia,* New Zealand, and the Antarctic 
region excepted. 

V Characters , — Terrestrial (rarely atjuatic or semi-a(]iiatic), non- 
volant, placental inamnials with rather high development of 
brain, the cerebral hemispheres with distinct (jonvolutions ; fiM3t 
unguiculate, never modilied as fins or ilippers ; dentition of a 
modified tulx^rculo-sectorial tyix^, the posterior up2)er preniolar 
and anterior lower molar usually deiveloped as special carnassial 
or flesh-cuttin^^i^ teeth. 

Bemarks , — The mammals of this order present inmdi diversity 
of form and structure, though less than in the case of the 
Insectwora, Most of the living members of the group are 
carnivorous in habits, and immediately nxiognizable among 
placental mammals W the presence of a sp(5cially modified flesh- 
tooth in each jaw. In certain groups, however, as in the Ursidm 
among the European representatives of the order, both habits 
and dentition are of a more generalized tyj)e. The order contains 
seven recent families, five of which occur in Europe. 


KEY TO THE EUROPEAN FAMILIES AND SUB-FAMILIES 
OF CAliNIVOllA, 


Larger check-tecth with crowns of a crushing typo, the 
cusps sub-equal, low, subtereto, without noticeable 
cutting edges ; upper carnassial 2-rooted, in front of 
anteorbital foramen, its inner lobe posterior ; size 
. very largo; form heavy; feet plantigrade (Boars) ... p. 284. 

Larger cheek-teeth with crown at least partly trenchant, 
the outer cusps of one or more in each jaw narrow 
and with well developed cutting edge, the inner 
cusps reduced or absent ; upper carnassial 3-rootod, 
behind anteorbital foramen, its inner lobe median 
or anterior. 

Cheek-teeth without crushing surfaces; upper molar 
scarcely larger than outer incisor; claws com- 
pletely retractile (Gats) FeUdsr, p. 455. 

Cheek-teeth, at least the hindermost, with evident 
crushing surface ; upper molar (or &st when more 
than one are present) much larger thaii outer 
^ incisor ; claws partly or not retractile. 

Tooth-row relatively long ^more than half condylo- 
basal length of skull); number of teeth in 
European members of family 42 (Dogs) Canidm, p. 303. 



ted in AustraUa by a species of CaniSf probably introduced. 
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Tooth-row relatively short (loss than half condylo» 
basal length of skull); number of teeth in 
European members of family not more than 40. 

Auditory bulla divided into two chambers, the 
boundary between which is marked externally 
by an oblique constriction; upper molars 
usually (always in European genera) 2-2, 
the crown of the firs^ wider externally than 


internally (Genets and Mongoose) Viverridm^ p. 440. 

Auditory bulla simple; upper molars 1-1, the 

crown wider internally than externally MusteUdm^ p. 340. 


Upper carnassial with evident crushing surface •. 
on inner side, the crown triangular or 
rhombic in outline ; upper molar large, the 
length of its outer portion usually equal to 
or greater than that of carnassial. 

Skull normal, the rostrum longer than broad ; 
external form not modified for aquatic 
life, the toes long-clawed, not webbed, 
the tail not conspicuously muscular ; fur 
loose and coarse (Badgers) Meliiue, p. 341. 

Skull much flattened ; rostrum broader than 
long ; external form modified for aquatic 
life, the toes short-clawed, webbed, the 
tail conspicuously muscular; fur dense 
and fine (Otters) lAUrinx, p, 354. 

Upper carnassial without crushing surface on 
inner side other than a small concave area 
between small inner lobe and main cusp, 
the crown not triangular or rhombic in 
outline; upper molar much reduced, the 
length of its outer portion one-third to 
one-half that of carnassial. 

Dentition highly trenchant ; small premolars 
not opposite, at least one pair capable of 
shearing action; upper carnassial with 
posterior cusp narrow and trenchant; 
auditory bulla longer than broad ; form 
slender; feet digitigrade (Martens and 
Weasels) AfiMerfuiw, p. 364. 

Dentition not highly trenchant; small pre- 
molars opposite, not capable of shearing 
action, the points of all but pm^ and pm^ 
widely separated when jaws are closed ; 
upper carnassial with posterior cusp 
broad, almost fiat-stopped ; auditory bulla 
broader than long ; external form heavy ; 
feet sub-plantigrade (Glutton) (7u/(mni«e, p. 432. 


Family URSID-®. 

1825. Ursidx Gray, Thomson's Annals of Philosophy, xxvi, p. 839i 
November, 1825. 

Oeographical distribution, — Norther,n hemisphere, south in the 
Old World to the Atlas Mountains and the Malay Archipelago, 
and in America to the Andes. 

Jpharactersy — Larger cheek-teeth of a strictly c^ushing^ 

*%he crowns wide an^ flattened, with large terete cusps, thcFwt; 
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upper premolar and first lower molar scarcely differentiated as 
carnassials, the former 2-rooted, its inner lobe at posterior border 
of crown, its position so far anterior to level of anteorbital 
foramen as not to bo at point of greatest mechanical efficiency ; 
auditory bulla flattened, without septum ; form heavy ; size 
large ; feet strictly plantigrade ; digits, 5-5. 

Remarks, — The family Ursidse, containing the bears, is at 
present represented by five or six genera, though the fossil 
remains of others are known. The memlHjrs of the group are so 
easily recognizable by the jK^culiarities of the cheek-teeth that 
they require no special comparisons with other carnivora. Two 
genera occur in Europe. 

KEY TO THE EUROPEAN GENERA OP UBSIDJE. 

Ghcok-tcoth relatively largo ; incisors and canines not 

specially enlarged and prehensive (Ordinary Bears) Urstis^ p. 285. 
Cheek-teeth relatively small; incisors and canines 
enlarged and unusually prehensive in character 
(Polar Boars'j..; Thalarctos^ p. 297. 


Genus URSUS Linnanis. 

1758. TJrsus Linnaeus, Syst. Nat., i, 10th od., p. 47 (arcioSf by tautonymy). 
1857. Vrsus Blasius, Saugethiero Deutschlands, p. 19G. 

1864. Kuarctos Gray, Proc. Zool. Soo. London, p. 692 (anutricanus), 

1864. Myrmarctos Gray, Proc. Zool. Soc. Loudon, p. 694 (eversnuinni arctoa), 
1898. Urmretos Houdo, M6m. Hist. Nat. Emp. Ghinois, iv, pt. i, p. 18 
(yesoensis). 

Type species , — Ursns nrctos Linnaeus. 

Ge^graphicMl distribution, — Northern hemisphere from northern 
limits of the great continental areas south to the Atlas Moun- 
tains, the Himalayas and Mexico. 

Characters, — ]>ental formula ; i c J‘J, pm m = 42 ; 
inner upper incisor well developed, permanent ; first, w^cond and 
third premolars in both jaws small, single-rooted, readily deciduous, 
especially pra^, pm^ and pm^ ; molars large and robust, the length 
of the two upper teeth together ecpial to width of palate. 

Remarks, — The genus JJrsus as thus restricted is a very 
homogeneous group practically confined to the north temperate 
region. The species are at present so imperfectly known that no 
fair estimate can be made of their number. Kecently about 
thirty forms have been recognized, only one of which is definitely 
known to occur in Europe. 

URSUS ARCTOS Linnaeus. 

1768. [TJrsus"\ arctos Linneeus, Syst. Nat., z, 10th ed., p. 47 (Sweden). 

; 1772. lUrsua] Boddaert, Kortbegrip van het zamenstel der Natuur, 
I, p. 46 (Renaming of arctos), 

>1788. [Ursus arctos] a niger Gmelin, Syst. Nat., i, 13th ed., p. 100 
Northern Europe)^ 
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1788. [XJrsus arctos\ $ fuscus Gmelin, Syst, Nat., i, 13th ed., p. 100 (Alps). 

1778. [Ursus arctos] y albus Gmelin, Syst. Nat., i, 13th ed., p. 100 
(Unknown ; based on tho ** ours blanc torrestre of BufTon). 

1792. U[rstis] arctos griseus Kerr, Anim. Kingd., p. 184 (Germany; also in 
northern North America). 

1797. Ursus arctos rufus Borkhauson, Deutsche Fauna, i, p. 46 (Swiss and 

Tirolean Alps). ^ 

1798. Ursus badius Schrank, Fauna Boica, i, p. 55 (Forest on tho 

Bohemian boundary). 

1808. Ursus fuscus Tiodemann, Zoologie, i, p. 374 (Substitute for arctos), 

1614. Ursus aljiinus Fischer, Zoognosia, iii, p. 161 (Alps? Based on an 
individual seen alive in Paris). 

1820. UrsiLS arctos major Nilsson, Skand. Fauna, i, p. 112 (Wooded portions 
of southern Scandinavia). 

1820. Ursus arctos minor Nilsson, Skand. Fauna, i, p. 123 (Northernmost 
Scandinavia). 

1827. \Ur8US arctos\ brunneus Bill berg. Synopsis Faunse Scandinaviao, 
p. 15 (Northern Scandinavia). 

1827. lUrsus arctos] y annulatus Billberg, Synopsis Fauuin Scandinavise, 
p. 15 (Northern Scandinavia). ^ « 

.1827. [Ursus arctos] 5 argenteus Billberg, Synopsis Faunae Scandinavia, 
p. 15 (Northern Scai\diuavia). 

1827. [Ursus] myrmcphagus Billberg, Synopsis Fauna Scandinavia, p. 16 

(Northern Scandinavia). 

1828. [Ursus] formicarius Billberg, Synopsis Fauna Scandinavia, 2nd od., 

p. 16 (Renaming of myrmcphagus), 

1829. U[rsu8] pyrenakus Fischer, Synopsis Mamm., p. 142. Latinization 

of “ Ours dos Pyrenees ” F, Cuvier, Hist. Nat.* des Mammif,, v, 
fasc. 44, 1824 (Asturias, Spain). 

1829. norvegicus Fischer, Synopsis Mamm., p. 142. Latinization 

of “Ours de Norw6ge” F. Cuvier, Hist, Nat. des Mammif., ii, 
fasc. 7, 1819 (Norway), ^ 

1836. ? Ursus falciger Reichonbach, Begn. Anim. Icon., i, p. 32 (‘ ‘ Pyrenees” ; 
afterwards supposed to be an individual of “ fcrox,** See Natur- 
gesch. dos In- und Auslands, Raubsiiugeth., p. 299, 1852). 

1842. Ursus pyrenwus F. Cuvier, Hist. Nat. des Mamm., Tabl. gen., p. 8 
(Described in fasc. 44, 1824) (Asturias, Spain). 

1847. ? Ursus euryrhinus Nilsson, Skand, Fauna, i, 2nd ed., p. 212 (Sweden ? 

Type an individual raised in captivity). * ' 

1857. Urstis arctos Blasius, Saugethiere Deutschlands, p. 196. 

I 1861. Ursus arctos aureus Fitzingor, Wissensch.-pop. Naturgesoh. der 
V , Saugoth,, I, p. 372 (Norway). 

1864. [Ursus arctos] var, 1. 7iormalis Gray, Proc. Zool. Soc., London, p. 682 
(Renaming of arctos). 

1864. [Ursus arctos] sub-var. a. scandinavicus Gray, Proc. Zool. Soc., 
London, p. 682 (Based on Nilsson, Ilium. Fig. Skand. Fauna, 

. pi. 23). 

1864. ?. [Ursus arctos] sub-var. o. rossicus Gray, Proc. Zool. Soc., London, 
p. 682 (nomen nudum), 

1864. [Ursus arctos] sub-var. f. polonicus Gray, Proe. Zool. Soo., London, 
p. 682 (Poland; baaed on Cuvier, Css. Fossiles, iv, p. 882, pi. xxii, 
fig. 8). 

i^. [Ursus arctos] var. 2. grandis Gray, Proe. Zool. Soc., London, p. 684 
■ 2 (“ North of Europe ” ; based on “i.a male purchased at Hull, living 

in the Zoologieed Gardens from 1852 to 1868 ”). ' 
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1^64. lUrsuB aretes] var. 4. stenorostris Gray, Proc. Zool. Soc., London, 
p. 685 (Poland ; based on Cuvier, Oss. Fossiles, iv, p. 332, 2nd var., 
pi. XXII, fig. 4). 

1864. Myrmarctos evcrsnuinni Gray, Proc. Zool. Soc., London, p. 695 
(Norway). 

1910. Ursus arctoSy U. arctos formtearius^ U, arctos alpiyim, and IT. arctos 
pyrenaicus Trouessart, Fauno Mamm. d’Europo, pp. 67-68. 

Type locality > — Sweden. 

Geographical distribution. — Entire continent of . Europe wher- 
ever sufficiently extensive forests remain ; east into Asia ; west 
formerly to Great Britain, where it became extinct about the 
eleventh century ; not certainly known to have occurred in 
Ireland. 

Diagnosis. — Size moderate, condylobasal length of skull 
ranging from about 260 to 350 mm. ; interorbital region notice- 
ably elevated, the frontal profile strongly convex ; missopterygoid 
region not specially shortened and broiwlened, the width between 
pterygoids de-^pidedly loss than Jialf distance from hamular to 
level of last molar ; colour brown or buffy, varying much in exact 
shade, the legs usually darker than body, and feet darker than 
legs. 

External characters.- -(aenornl form short and heavy, this 
made more apparent by the long rather loose fur. Head 
moderately pointed, rather broad |x>steriorly ; ear short, narrowly 
rounded off* above, nearly concealed in the fur, its tip not extend- 
ing to eye when laid forward ; muzzle squarely truncate, its pad 
naked, the upper border somewhat projecting backward, its lower 
border separated from upper lip by a broad hairy area crossed 
at middle by a nearly bare perpendicular line. Fore foot with 
digits robust, inconspicuously graduated, the third and fourth 
sub-equal and longest, the fifth and second sub-equal and slightly 
shorter, the first with anterior edge of ball extending about to 
middle of that of second, this interval greater than in the case 
of the other digits ; claws strongly curved, blunt, without evident 
cutting edges, their length at least twice that of those on hind 
foot ; balls of digits large, pad-like, their surface, like that of 
pads, coarsely rugose ; main pad wider than long, covering more 
than half sunace of palm, its outer border about twice as long as 
inner, its porterior terder slightly concave, its inner portion, at 
base of thumb, marked ofif from rest of pad by a slight furrow ; 
region between main pad and balls of digits densely furred ; 
wrist pad about as large as ball of digits, near outer margin of 
palm, its long diame&r transverse ; region between wrist-pad and 
main pad densely furred ; hairs along edge of palm standing out 
stiffly, especially on outer side. Hind foot longer than fore foot, 
the second and third digitsr sub-equal and longest, the first and 
fourth slightly shorter, the fifth with anterior edge of ball at 
middle of that of fourth ; pad like that of fore foot, but with a 
br^^l^ backwakd extension passing along inner side nearly or 
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quite to heel ; region between pad and balls of toes, and at outer 
side of backward extension densely furred ; fringe along edge of 
foot conspicuous. Tail very short, concealed in the fur. 

Colour , — The colour of body is usually a light brown or dull 
buff, the head not essentially different, but feet and outer surface 
of legs darker. Many individual differences in colour have been 
described, some of which are pi obably characteristic of geographical 
races. 

Skull . — General form of skull rather robust, the rostrum 
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mtxleratoly long (distance from prbit to front of premaxillary 
:pSntained about times in condylobasal length), 'the brj^ix^se 
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deep (depth todevel of under side of postglenoid process con- 
siderably more than distance from tip of postorbital process to 
middle of interpaidetal) but not unusually wide (mastoid broadth 
slightly exceeding depth to under side of postglenoid process). 
Dorsal profile usually with an evident concavity in interorbital 
r^on, but this character showing gjuch variation ; highest point 
at bregma or slightly further forward, the profile nearly straight 
and sloping away at an angle of about 20^ behind this point to 
slightly overhanging lainbdal region ; ventral profile faintly an(| 



FIO. 61. 

Uftus arctod. X 


evenly concave throughout. Brain-case broadly ovate in outline, its 
greaii^t breadth about equal to distance from bregma to lambda/ 
its depth at middle, exclusive of sagittal crest, slightly less than 
greatot breadth ; lambdoid and sagittal crests well developed in 
adults, the lambda noticeably projecting so that occiptal condyles 
are scarcely visible when skull is view^ from above, and region 
.between crest and foramen* magnum is deeply concave ; sagittal ^ 
crest dividing in region of bregma into two ridges, one of which 

* Szcept in very old individuals in which the lambda is greatly ; 
;^^E^Upe^ birnkward. 
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runs to extremity of each postorbital process, thfe hinder margin 
of which it forms ; occiput when viewed from behind moderately 
brood, the depth from lambda to lower lip of foramen magnum 
contained I g to 1 J times in mastoid breadth ; mastoid processes, 
paroccipital processes, and condyles extending to about the same 





Via, 52 . 
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level. Floor of brain case nearly flat, the basioccipital with 
raised edges applied to inner surface of bullse, and in some 
specimens mark^ by an evident concavity on each side of median 
lioe ; auditory bulla flat, not rising a\>ove rage of basioccipital,. the : 
^5^test longitudinal diameter less thai\ transverse diain^tec,.^^; 
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meatus distinctly tubular, usually longer than wide ; postglenoid 
process heavy, rising to level of hainulars. Interorbital region 
broad, the width across robust, triangular, postorbital processes 
about equal to that of brain-case, the region immediately between 
orbits always a little concave and sometimes conspicuously so, 
that at base of each postorbital procuss usually somewhat swollen. 
Zygomata moderately expanded, the greatest zygomatic breadth 
opposite anterior glenoid edge ; orbital process well developed. 
Rostrum equal to less than half condylobasal length of skull, the 
width across afveoli of canines equal to or loss than depth at 
front of orbit, the depth at front of nasal equal to about half 
distance from orbit to front of premaxillary ; nares rather large, 
their lateral margins slightly everted ; nasal bones elongate wedge- 
shaped, squarely truncates anteriorly, their jmsterior extremity on 
level with or extending slightly Iwhind nasal branch of maxillary ; 
antoorbital foramen over uictacone of or paracono of ni^ ; 
palate narrow, its width between posterior molars contained about 
3 J times . in jiedian length ; extension behind molars nearly 
parallel-sided, its length ecjual to about three-quarters bretuitli ; 
mesopterygoicl space 1 ^ times to twice as long as wide, its anterior 
border squarish or rounded, its lateral borders nearly parallel ; 
hamulars small but distinct, slightly hooked outward. Man- 
dible robust, the depth of ramus behind largo premolar con- 
tained about five times in length, the height of posterior portion 
(measured to level of lower border) a little less than half length ; 
coronoid process broad, its width at level of alveolus slightly 
greater than height, the anterior border at first straight then 
evenly convex to overhanging tip, the posterior border concave ; 
angular process short, extending slightly if at all behind level of 
articular process, its inner border nearly straight, its outer border 
convex. 

Teeth , — The teeth are moderately large relatively to size of 
skull. Upper incisors forming a continuous row, separated at 
each side from canine by a diastema about as wide as inner 
incisor ; and P sub-equal, the former slightly the smaller,, the 
anterior face smoothly rounded, a little more than half as wide 
as high, the posterior face abruptly concave, with shelf-like 
posterior extension, the cingulum slightly developed and forming 
a rudimentary nodule on inner and outer side of P and on outer 
side of P near level of middle of anterior surface ; P with crown 
area nearly double that of Pf and height nearly half that of 
canine, its anterior surface smoothly rounded but with pronounced 
nodule on inner side, its posterior surface gradually concave 
and without shelf-like extension ; a thickened ridge along its inner 
border and a low but somewhat trenchant ridge slightly outside 
of middle. Lower incisors forming continuous row between 
canines, their crown area increasing regularly from first to third, 
their height ap|>roximately equal ; each has a high inner cusp and 
:m 18 w oiAer tutorcle best developed in », ; posterior border slightly 
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concave, with iiyier, middle and outer ridges, the inner and middle 
low and confluent in tV Canines large and strong, oval or 
slightly ovate in cross section, the longest diameter at level of 
alveolus equal to or slightly greater than distance from alveolus 
to median line of palate ] lower canine shorter and a little more 
curved than upper ; a slightly developed posterior and antero- 
internal longitudinal ri<lge, most lOvident in upper tooth ; no 
cingulum. First and third upper premolars small, fiat topped, 
with slightly indicated cusp and posterior and antero-interiial 
ridge, the cro\vn area slightly loss than that of smallest incisor, 
the first close to canine, tlie third close to large premolar ; third 
near middle of space between first and second, much smaller than 
the others and frequently deciduous, its crown indefinitely 
rounded ; fourth upper preraolar with crown area about half that 
of first molar, its general outline triangular with apex directed 
forward, the outer side longest,, the posterior border shortest, the 
contrast between tlujin sometimes noticeable, in other instances 
slight, the thr^e cusps lying near respective angk^s, the anterior 
highest (reaching level of main cusps of molars) and most robust, 
the postoro-internal and postero-extornal abruptly smaller, sub- 
eciual, the inner usually lower than the outer ; a small accessory 
tubercle usually present at posterior base of postc'.ro-outer cusp ; 
cingulum obsolete but usually visible along inner base of anterior 
cusp and outer base of postero*external cusp ; first and second 
lower premolars approximately like corresponding upper teeth in 
both size, form and position ; third very early deciduous, usually 
if not always absent in adult individuals ; fourth in contact with 
first molar and with from one-third to nearly one-half its crown 
area, • the outline irregularly quadrilateral with well developed 
antero-external cusp nearly as high as main cusps of molars, a 
rudimentary antero-internal cingulum cusp, and a tuberculatcd 
ridge extending along outer side of crown from anterooxternal 
cusp to posterior bonier ; occasionally a similar ridge is present 
on inner side of crown, its anterior tubercle forming an evident 
cusp at inner posterior base of main cusp. First upper molar 
with crown much less than twice as long as broad, its outer side 
bi-convex, its inner side evenly round^, its two outer cusps 
sub-equal in both height and diameter, the two inner cusps 
decidedly lower than outer, and less well defined, owing to the 
presence of a low, ridge-like tubercle between them ; both outer 
and inner cusps when unworn have distinct though low anterior 
and posterior trenchant ridge ; space between outer and inner 
cusps occupied by a rather well defined longitudinal groove, the 
surface of which is marked by irregular low ridges and furrows ; 
cingulum obsolete, but indicated in the regions between the 
cusps ; second upper molar nearly twice as long as broad, the 
anterior two-thirds approximately like first molar, with the same 
four cusps and intermediate longitudinal groove, the main axis 
o£ which is, iiowever, in axis of tooth-row inst^ of slightly 
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oblique to it ; postero-external cusp slightly smalleF than antero-> 
external, and contrast between outer and inner cusps less marked 
than in j posterior third of crown occupied by a flattened heel, 
variable in form and size, but usually narrowing oif, chiefly by 
slanting inward of outer border, to about half anterior width of 
tooth, and in some specimens bearing a low but evident third 
inner tubercle ; surface of *heel sculptured by irregular small 
tubercles and furrows; cingulum obsolete but usually evident 
along anterior half of inner border. First lower molar about as 
long as second but noticeably narrower, its crown showing more 
traces of the primitive trituberculate form than any of the other 
teeth ; protoconid and hypoconid wide apart, separated by a deep 
groove, the protoconid the highest cusp in the tooth, and with* 
evident antero-external commissure; paraconid forming narrow 
anterior extremity of crown and provided with a distinct com- 
missure, similar to and joining that of protoconid; metaconid 
subterete, without commissure, near to and slightly behind inner 
base of protoconid, a minute though evident acce«»sory tul)ercle 
just in front of it ; entoconid like hypoconid, at extreme posterior 
edge of crown, the deep wide groove between it and metaconid 
with small accessory tubercle at its lowest point. Second lower 
molar about 1^ times as long as wide, its outline an irregular 
parallelogram with rounded-ofl* corners, the surface of the crown 
occupied principally by a flattened, irregularly sculptured crushing 
surface, the cusps near border ; flve cusps are usually well 
developed : a rather large antero-intenial and antero-external 
opposite each other, and joined by a low transverse ridge ; a 
small postero-external and two smaller postero-internal cusps ; a 
.small but evident accessory tubercle at anterior base ofl large 
antero- internal cusp, this tubercle not infrequently 'dividing into 
two. Third lower molar varying from rounded-triangular to 
ovate in outline, its area about two-thirds that of 9^2) its surface 
entirely flat except for a slightly raised rim which forms a 
small antero-inteiTial cusp. 

Meamrementa, — Adult male from Sweden (mounted) : head 
and body, 1900 ; tail, 80 ; hind foot, 195 ; ear, 90. For cranial 
measurements see Table, p. 294*. 

; Specimens examined, — Eight, from the following loqcdities : — 

Sweden: Kvickiock, Norbotten, 1; uo exact locfllity, 8 (6.M. and 
U.S.N.M.). 

Switzerland : Engadine, 1. ^ 

Austria-Hungary : Near Hatszog, Hunyad, 3. 

Beniarles , — As regards the existence of geographical races of 
die large European bear it is impossible to form any opinion on 
die basis of the few specimens seen. Urma arctoa is related to 
the grizzly bear of North America, 'IT. horribilia and its local 
fprms, but is readily distinguishable by the relatively greater 
height of the frontal region and the consequently more abrupt 
j^pe of posterior half of dorsal profile, ^ a character sug^stteg, 
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Urms rtchardsoi^i ; forehead in most specimens rising abruptly 
above level of rostrum so as to produce a notico^ible concavity in 
dorsal profile, but this cliaracter subject to marked variations, 
the exact nature of which is not fully understocKl. The skulls 
of the two species are of approximately the same size, those of 
U. horrihilia perhaps averaging somewhat the larger. The teeth 
of the two animals are also much alike. 

9. Kvickjock, Norbottcn, Stockholm Museum 90. 8. 1. 3. 

Sweden. (k). 

2 (5. Sweden. CLloyd.) Purchased (Stevens). 02. 3. 29. 7-8. 

9 Bt. Engadino, Switzerland. H. Juston (p). 80. 1. 23. 1. 

3 skeletons. Hatszeg, Transylvania, C. G. Danford (c). 78. 1. 16. 1--3. 

Hungary. 

Note on the TJnsus formic artus of Hielek. 

A peculiar small liear supposed to have been taken in the 
Canton of Grisoiis, Switzerland, has Injoii described by Professor 
Bielor of the Lausanne Agricultural College as Urma formkarhiH 
Eversmann.* Through the author^s kindness T have luwl the 
opportunity to examine this skull. It is that of a rather young 
individual, apparently a female, with basal suture oi)en, but with 
teeth showing slight indications of wear. In size it is smaller 
than in a female of the same age or slightly younger from 
Sweden (see Table of cranial measurements, p. 294), the inter- 
orbital region is much depressed, so that the frontal profile is 
nearly Hat, and the mesopterygoul fossa is unusually broad and 
short, the width between pterygoids equal to a little more than 
half (listance from hamular to level of last molar. The teetli on 
the other hand are slightly larger than usiuil in females (see 
Table, p. 295) ; inform they show no special i)eculiariti(is. Small 
boars, presumably of this tyix), have boon reported from Spain, 
northern Italy, Russia and Scandinavia, and have formed 
the basis of such names as Urma formicarim^ U. arctoa viinor 
and Myrmarctoa everamanni. Until more is known of them, as 
well as of the normal variation in ordinacy Uraua arctoa^ their 
status must remain in doubt. 


Genus THALARCTOS Gray. 

1826. Thalarctos Gray, Ann. of Philosophy, N.S., x, p. 62, July, 1825. 

1825. Thalassarctos Gray, Ann. of Philosophy, N.S., x, p. 339, Novombor, 
1825. 

1S96. ThiUassiarchua Kobolt, Boricht Senokenborg. naturforsch. Gosollsch. 
Frankfurt am Main, p. 93 (Substitute for Thalarctos), 

Type apeciea. — Thalaratoa polaria Gray = Uraua mOfritimua 
Phipps. 

* Oompte-Bendu dea Stances du Sixi6me Gongr^s Intomationalo do 
2k)ologig, Bern j, 1904, p. 248. 1905. 



298 


CABNIVOHA 


Geographical distrihution. — ^North Polar region, south to . 
northernmost continental coasts. 

Characters, — Similar to Ursus, but cheek-teeth much less 
robust, the combined length of tho two upper molars not equal 
to width of palate, and canines and incisors enlarged and more 
prehensive in general form. 

J?ew?arfe».-™The genus Tiiialarctos, though not very strongly 
differentiated from Ursus, is a well defined and perfectly natural 
group. 

THALARCTOS MARITIMUS Phipps. 

1774. Ursus maritimus Phipps, Voyage toward North Polo, p. 186 (Spitz- 
borgen). 

^1776. Ursus marinus Pallas, Boiso durch vorschiedono Provinzon des 
russischen Beichs, in, i), 691 (Arctic Ocean). 

1792. Ursus liolaris Shaw, Museum Leverianum, i, p. 7 (Bonaming of 
marinus), 

1862. Thalarctos .maritimus Gray, Gatal. Bonos Mamm. Brit. Mus., p. 105. 
1908. ? Thalassarctos jc'nacnsis Knottnerus-Meyer, Sitj^-Bor. Goscllsch. 
Naturforsch. Froundo, Berlin, p. 184, July, 1908 (Jona Island, 
Spitzborgen). 

1908. ? Thalassarctos spitzbcrgcnsis Knottnerus-MGyor,*Sitz.-Bor. Gosellsch. 
Naturforsch. Preundo, Berlin, p. 184, July, 1908 (Sovon Island, 
Spitzbergon). 

1910. Ursus (Thalassarctos) maritimus Troucssart, Faune Mamm. d’FiUrope, 

p. 66. 

Tjfpe locality,- Spitzborgen. 

Geographical distribution, Arctic Ocean, south on floating ice 

occjasionally to the northern coast of Norway. J3otails of 
distribution unknown. « 

Diagnosis, — General characters as in the genus; size very 
large ; colour uniform whitish or buffy. 

External characters , — ^Form longer and less heavy than in 
Ursus arctos, the neck noticeably longer and head longer and 
more pointed ; ear actually as well as relatively shorter ; fore 
foot with palmar tubercles and balls of toes essentially as in 
U. arctos but smaller ; pad on hind foot without backward 
eontinuation along inner portion of sole ; claws much less 
elongated than in U, arctos, not strongly curved, but with acute 
points and well developed cutting edges. Fur very dense, its 
texture almost seal-like in the short summer coat. 

Colour , — Entire animal a uniform whitish or buffy, the winter 
pelage tending to lie a creamy-white, the summer coat yellowish 

Skull . — The skull is considerably larger than that of Ursus 
arctos, with relatively longer brain-case, deeper, wider rostrum, 
and less elevated frontal region ; lanfbdal region less produced 
backward than in Ursus arctos, the condyles usually visible when 
skuU is viewed from above. Bose of brain-case essentially as in . 
^U.t^rctos, but portion at base of cohdjdes more^rro'^ed apjd 
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elongate. Pahito noticeably broader than in Urms aretos, a 
character made more conspicuous by the relative weakness of the 
teeth. Mandible with no special peculiarities except that the 



FlO. 54. 

Thalardos maritimus, x i. 


lower margin is nearly straight throughout, the posterior concavity , 
being very slightly indicate, and lower border of angular process 
only a little elevated above general outline. 

Teeth . — While the genei^ character of the dentition differs 
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.notably from that of TJrsiis arctos in the reductioji of the molars 
and increased size and prehoiisiveness of thfe canines and incisors, 
the details of the individual tooth present little that is specially 



FlQ. 55* 

Th€Uareto8 maritimw, x h- 


noteworthy. General form of upper incisors as in Urmis arctoSf 
but 'points of ** and narrower and more hooked backward ; u 
'wit# cusp more slender and ridges neaiiy obsolete ; slower incisofs 



THALARCT08 


301 


with lobes moref sharply defined. Canines both above and below 
essentially similar to those of Ursm arctos, except for their greater 
size. Owing to the greater width of palate the proportion of 



Thalarctoa marUimus. x |. 

diameter of upper canine to palatal width is about as in the;: 
smaller-tootl^ed animal. Small premolars showing no special : 
peculiarities. Large upper premolar with relatively higher; 
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anterior cusp than in U. arctoSy its inner side more flattened, 
giving the tooth a more carnassial appearance ; postero-internal 
cusp i*elatively less developed. Largo lower preniolar essentially 
as in U. arctos but with somewhat more slender cusp. Molars 
differing from those of Urnus arctoH in their smoother, less sculp- 
tured crushing surface, and slightly more trenchant cusps. Form 
of not peculiar, though outer cusps are higher and narrower 
and inner cusps relatively lower ; with inntir cusps obsolete 
and heel relatively narrower and less developed. Anterior lower 
molar with metjiconid and its accessory tul)orclo redu(‘.ed to a low 
irregularly tuterculate ridge ; commissure of protoconid and 
paraconid obsolete ; hypoconid and (uitocoiiid smaller and much 
nearer together than in Urmis ardoa, though siJparated from 
anterior cusps by a normally wide interval, in which, however, 
there are no definitely formed accessory tubercles. Second lower 
molar with the sanies elements as in U, arcton exetjj^t for the 
absence of all trace of an inttirmediary tubercle on inner side of 
crown. Thir(.\ lower molar with crown nearly flat, its margin 
showing only the faintest trace of antero-internal and antero- 
oxternal elevations. 

Meamremenia, — Adult male from Behring Strait (mounted) : 
head and body, 2670; tail, 90; hind foot, 370; ear, 80. For 
cranial measurements see Table, p. 294. 

Specimens examined, — ^Nino, from the following localities : — Spitzborgon, 
1 (U.S.N.M.) ; Griffin Bay, Wellington Channel, 1 ; Molvillo Island, 1 ; 
Arctic Ocean, 1 ; no history, 5. 

[The Museum specimens appe«ir all to have come from the 
Amencan side of the Atlantic.] 


Family CANIDiE. 

1821. Canidx Gray, London Medical Repository, xv, p. 301, April 1, 1821. 

Geographical distribution. — Essentially cosmopolitan ; in Europe 
west to Ireland. 

Characters. — Larger cheek-teeth of a combined trenchant; and 
crushing type, the last upper premolar and first lower molar 
strongly differentiated as carnassials, the former 3-rooted, its 
inner lobe in front of middle of crown, its position, somewhat 
posterior to level of anteorbital foramen, at point of greatest 
mechanical efficiency ; auditory bulla moderately or considerably 
inflated, without septum ; form rather light, the legs long ; size 
moderate ; feet digitigrade ; toes, 5-4 or 4-4. 

Remarks. — Notwithstanding its wide distribution the family 
Cantdee is not rich in genera. About a dozen are now recognized, 
three of which occur in Europe, 
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KEY TO THE EUROPEAN GENERA OF * CANID JE. 

Interorbital region distinctly elevated ; postorbital processes 

convex above ; pupil of eye round Canis, p. 304. 

Intcrorbital region not elevated ; postorbital processes not 
convex above ; pupil of eye elliptical. 

Postorbital processes flat or very slightly concave above ; 
forehead rising abruptly Jttiovo level of rostrum ; ear 

rounded Alopex^ 318, 

Postorbital processes distinctly concave above ; forehead 

rising gradually above level of rostrum ; ear pointed VulpeSy p. 325. 


Oenus GANIS Linnaeus. 

1758. Canis Linntcus, Syst. Nat., i, 10th ed., p. 38 (typo by tautonymy 
C. familiaris), 

181G. Lupus Oken, Lenrb. d. Naturgesch., iii, pt. 2, p. 1039 {flanis lupus , 
by tautonymy). 

1837. Vulpicanis Blainvillo, Ann. Sci. Nat., Paris, 2nd ser., Zool., viii, 
p. 279, November, 1887 (Canis aureus Linnoeus). ^ 

1839. Lyciscus H. Smith, Jardine’s Naturalists* Library, Mammals, ix, 
p. 160 (Canis latrans Say). 

1839. Thous H. Smith, Jardine’s Naturalists’ Library, Mammals, ix, 
p. 193 (Cams anthus F, Cuvier). 

1839. SacaUus H. Smith, Jardine's Naturalists* Library, Mammals, ix, 
p. 213 (Canis aureus Linnaeus). 

1841. Oxygons Hodgson, Calcutta Journ. Nat. Hist., ii, p. 213 (Canis 
aureus Linnaeus). 

1857. Canis Blasius, Saugethiere Doutschlands, p. 177. 

1868. Neocyon Gray, Proc. Zool. Soc., London, p. 506 (Canis latrans Say). 

1869. Dicha Gray, Catal. Cam. Pachyd. and Edentate Mamm. Brit. Mus., 

p. 180 (Canis anthus F, Cuvier). c 

Type species, — Canis familiaris Li nnseus. 

Geographical distribution , — ^Nearly as in the family, but 
absent from the Malay Archipelago and South America ; in 
Europe west within historic times to Great Britain, but now 
restricted to the continent. 

Characters , — Skull heavy and deep (depth of brain-case more 
than one-third condylobasal length) ; interorbital region thickened 
and elevated, the frontal sinuses rather large, the postorbital 
processes thick, convex above, their edges rounded off; dorsal 
profile of forehead rising rather abruptly and noticeably above 
level of rostrum ; dental formula ^ c pm wi = 42 ; 
teeth heavy and large, the length of carnassial and upper molars 
together contained about 2| times in palatal length ; canines 
robust and not specially elongated, the point of upper tooth 
extending scarcely beyond middle of mandibular ramus when 
jaws are closed (fig. 65). * 

Bemarks , — Much uncertainty exists at present with regard 
to the limits of the genus Canis. As hero defined the group 
inclu|des the domestic dogs, the true wolv^i the Afiierica^ praisie 
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Nv'olves, and tli6*01d World jackals. Two s{)ccieK arc known 
to occur in Europe, one of ‘ which is represented by several 
geographical races. 

KEY TO THE EUROPEAN FORMS OP CANTS, 

Gondylobasal length of skull less than ^O^mm. ; teeth 
not so large as in the largest domostio dogs (length 
of upper carnassial 17 to 18 mm.) ; cingulum on 
outer margin of broad and conspicuous (South- 
eastern Europe ; Jackal) C. aureua, p. 815. 

Gondylobasal length of skull more than 200 mm.; 
teeth larger than in the largest domestic dogs 
(length of upper carnassial 25 to 27 mm.) ; cingu- 
lum on outer border of m' narrow, tending to bo 
incomplete at middle (Distribution general; true 

Wolves) C. lupus, p. 805. 

Size ratner small (exact dimensions .unknown) 

(Southern Spain) C. L dcitanuji, p. 815. 

Size large. 

White of throat not extending uninterruptedly 
t on to cheek (Central and northern Europe) ... C.l. lujnut, p. Sl8. 
White of throat extending uninterruptedly on to 

cheek (Spain except extreme south) C. 1. ahjnatm, p. 314. 

CANIS LOPUS Linnaeus. 

(Synonymy under subspecies.) 

Ocograjphical distribution, — Originally throughout Europe from 
Ireland eastward and across Asia, now ext^rininatotl in the 
British Islands, Holland and Denmark. 

Diagnosis, — Gondylobasal length of skull more than 200 niin. 
(220 td 255 mm.) ; cheek-teeth larger than iii the largest races 
of domestic dogs, the upper carnassial 25 to 27 mm. in length, 
but structuroViot peculiar', the upper molars with narrow, incon- 
spicuous cingulum on outer side (hg. 61). 

External characters. — General form essentially as in domestic 
dogs of the “ collie ” type. Ear moderately long, erect, somewhat 
pointed, extending about to eye when laid forward. ^ Muzzle pad 
completely bare. Fore foot with third and fourth digits sub- 
equal and longest, second and fifth shorter, the large pad-like 
balls fitting closely between those of third and fourth and the 
slightly trilobed, heart-shaped main pad, the combined area of 
balls of digits greater than that of pad ; thumb much shorter 
than other digits, the nail smaller, but not peculiar in form, its 
extremity not reaching level of posterior border of main pad, its 
ball scarcely indicated, no pad at its base ; wrist pad single, near 
outer side, its area somewhat more than half that of ball of toes. 
Hind foot essentially like fore foot, but hallux and posterior pad 
absent. Claws robust, slightly curved, sub-equal throughout. 
Pads and balls narrowly edged with short hair. 

Colour, — General colour of upper parts, tail, and outer surface 
of legs y^Uowisli brown pr buff, darker along median region of 
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back, on posterior portion of head and outer •AurtaCQ of ears,'^ 
lighter and moi*e inclined toward greyish at sides of shoulders 
and between oars and eyes ; longer hairs of back and sides black- 
tipped, producing an evident dark shading over middle of back, 



especially behind middle and at base of tail; pencil narrowly 
clear black, rest of tail essentially like back. Underparts and = 
inner surface of legs pale buff or buffy white^ not stronglv.^ 
K contrasted with sides, the chin and ihterramia usually ^rizzled| ^ 
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frequently mar^ned with blackish ; upper lip to muzzle pad and 
including lower half of cheek dull whitish, usually not very 
different from throat ; inner surface of ear light buff. 

Skull . — III general aspect the skull differs slightly if at all 



FlO. 09. 

CanU luptu. x i. 


from that of some of the larger races of domestic dogs, though 
often attaining a greater size. The rostrum, however, appears 
to be relatively less robust than in dog skulls of approximately 
the sam^ length. Dorsal profile rising gradually from nares to 

X 2 - 
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just in front of orbit, then abruptly to a little in front of brogina, 
behind which it is nearly flat to strongly overhanging lainbdal 
: region. Depth of brain-case through auditory bulla about 



FIO. 00. 

Canit lupus, X i. 


times that of rostrum behind canine, and about equal to mastoid 
breiadth. Brain-case rather elongate ovate in outline when 
vieyed from above, its breadth above roots of zygomata about 
■^ijltimes that of rostrum over canines and approximately equlkl . 
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to distance frcwn bregma to most posterior point of occiput. 
Posterior portion of occiput strongly concave when viewed from 
the side, the condyles nearly hidden beneatli the projecting . 
lambdal region. Floor of brain-case with no specially noteworthy 
features, the auditory bullie sub-circular in outline, with short but 
evident meatal tube, their surface evenly inflated (more so than 
usual in domestic dogs) except for an evident flattening on antero- 
external aspect. Sagittal and lambdoid crests well developed, 
the former dividing just in front of bregma into two ridges 
curving outward to form posterior border of postorbital processes. 
Interorbital region moderately elevated, well defined, with distinct 
longitudinal concavity between raised and thickened postorbital 
processes. Zygomata widely spreading, the greatest zygomatic 
breadth (at level of anterior glenoid edge) a little more than half 
greatest length of skull ; orbital process well developed, the 
orbit surrounded by lK)no through about four-fifths of its 
circumference. Ilostral breadth at canine about equal to depth 
at front of tcarnassial ; premaxillary extending posteriorly to , 
about middle of nasal ; mnxillary extending back nearly to middle 
of orbit, slightly exceeded by nasal ; anteorbital foramen about 
9x5 mm. in diameter, over posterior root of third premolar. 
Palate moderately wide, nearly flat, not extending posteriorly 
beyond level of last molar, terminating in an obscure median 
spine ; incisive foramina between canines, 11 to 17 mm. in length, 
their combined breadth usually a little less ; mesopterygoid fossa 
rather more than one-third as long as palate, considerably 
narrower posteriorly than anteriorly. Mandible strong, but not 
remarkably robust, the depth at jwsterior edge of carnassial 
contained about six times in length ; symphysis rather long ; 
eoronoid process high, the depth , of mandible through its middle 
noticeably greater than distance from last molar to back of 
condyle ; angular process heavy, nearly horizontal, distinctly 
raised above level of under margin of ramus. 

Teeth , — The teeth are relatively larger than in any of the 
races of domestic dogs, though in form they sho>^ no tangible 
features by which they may be distinguished. Upper hicisors form- 
ing a continuous, slightly convex row, the outer tooth separated 
from canine by a distinct space ; size, when viewed from in front, 
increasing regularly from first to third, but thinl abruptly much 
larger than the others in cross-section and nearly half the size of 
canine ; anterior surface of and slightly more than half as 
wide as high, smoothly rounded off, the cutting edge narrow but 
not acute ; a small but distinct secondary lote at each side of 
front aspect, that of inner side a little below middle, that of 
outer side about equally above ; posterior surface of crown con-; 
cave longitudinally thodgh without backward-projecting basa} 
shelf ; a well developed median longitudinal rib, and a low but 
noticeable cingulum, the latter terminating abruptly and forming 
4}he Ij^bes s8en in front view ; outer incisor with no secondary 
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lobes, its general form intermediate between that of canine and 
of inneV incisors. liowor incisors forming continuous row between 
canines, the three teeth essentially alike in form, but increasing 



Fig. 01. 

Cani» lupus. Teeth nat. size. 


regularly in size from first to third though less conspicuously 
than in the case of the upper incisors ; crowns (viewed from in 
Jrofl about twice as high as wide, distinctly bilobod, the outer 
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lobe scarcely h^lf as wide as inner ; on inner tooth the outer lobe 
is nearly level with cutting edge, on second it lies slightly above 
middle of crown, and on tihird slightly below middle of crown ; 
posterior surface oblique, slightly concave, with noticeable longi- 
tudinal furrow extending back from notch between lol)es. Canines 
large, usually 15 mm. or more in diameter at alveolus and about 
twice as long, a size rarely if ev^ attained in domestic dogs, 
their surface smooth except for a low antero-internal and 
posterior-median logitudinal ridge, the upper teeth slightly longer 
and less recu;;vod than the lower. Premolars mcxleratoly spaced 
except that is nearly or quite in contact witli the 

carnassial ; first, second and third teeth essentially alike in the 
two jaws, those of the mandible, however, slightly the less robust j 
first premolat* both above and below single-rooted, the crown 
simple, that of pWi subterete, that of nearly twice as long as 
broad, the height in both slightly less than length, the crown area 
approximately the same as that of corresponding inner iiKusor, the 
small cusp a Jittle in front of middle and with slightly developed 
anterior and posterior ridge. Second and third premolars two- 
rooted, the crown about twice as long as wide, sub-elliptical in 
outline, the inner margin sometimes (espt^cially in and jmi^) 
slightly concave, the long axis nearly parallel with sagittal plane 
except in pm\ which is obliquely set; main cusp a little in front 
of middle of crown, its height distinctly more than half length of 
crown, its anterior and posterior cutting ritlge well developed, the 
posterior bearing a distinct secondary cusp situated over middle 
of posterior root and relatively larger in lower than in upper 
teeth ; a slight shelf-like projection behind secondary cusp ; 
siindar to but considerably larger, its secondary cusp 

better developed and succeeded by a small but evident postero- 
basal cusp springing from the posterior edge of crown ; cingulum 
of all the smaller premolars complete though low and incon- 
spicuous. Upper carnassial largo and robust, the length of crown 
along middle slightly more than twice greatest breadth exclusive 
of antero-internal lobe, the main axis of th<5 bioth extending 
evidently through middle of crown, §p that the small, cuspless 
inner lobe stands as an ofiset, slightly breaking the symmetry of 
the outline ; main cusp slightly behind middle of crown, its 
height more than half length of tooth, its axis slanting distinctly 
backward, its anterior and outer surfaces evenly convex except 
for the rudimentary longitudinal ridge on basal two-thirds of 
front, its inner surface, together with that of posterior cusp, 
flattened ; posterior cusp low and robust, obscured by its very 
high nearly horizontal commissure which meets the somewhat 
shorter but 0 (][ually trenchant commissure of main cusp at an 
angle of about 75*^; cii^ulum complete, though low and incon- 
spicuous. Lower carnassial narrower than upper but with equally 
high crown, the most elevated portion in front of middle instead ; 

I of Ijehind it ; protoconid large and robust, resembling main cusp 
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of upper carnassial, but with well developed cutting edge both 
in front and behind ; paraconid near middle of anterior portion 
of crown ; its general form like posterior cusp of upper carnassial, 
its commissure bearing essentially the s^ime relation to that of ♦ 
protoconid as in the case of the two cusps of the upper tooth, 
except that the relative lengths of the cutting edges is reversed ; 
metaconid small but ovidentf at postero-int(5rnal base of pro'to- 
conid ; hypoconid and entoconid low, occupying the posterior edge 
of a well developed though relatively small heel (area of heel 
scarcely more than one-third that of anterior portion of tooth) 
separated from the cusps of the main triangle by a wide transverse 
groove; crown area of entoconid equal to about half that of 
hypoconid, its cusp approximately the same size as that of meta- 
conid. Second lower molar essentially like heel of carnassial * 
but larger, its two anterior cusps corresponding in size and form 
with hypoconid and entoconid of the large tooth, the posterior 
edge of its crown with a small outer cusp resembling the antero- 
inner, and sometimes with a slightly develoi)ed i^nof ridge or 
rudimentary fourth cusj). Third lower molar single-rooted, the 
crown subterete, about as large as that of first premolar, with low 
central cusp and rudimentary longitudinal ridge. First upper 
molar large, with high outer two-cusped sectorial portion and low 
inner crushing portion, the two areas sliarply differentiated, the 
antero-posterior diameter of the outer decidedly greater than that 
of inner; paracono and metacono conical, terete, with slightly 
developed anterior and posterior cutting ridges, the area and 
height of metacono about two-thirds those of paracone^, the width 
of base of which is at .least equal to width of inner portion of 
tooth; protocone very low, with low but distinct anterior, and 
posterior commissures, each of which joins cingulum at base of 
corresponding large outer ciisps, and each of which bears an 
intermediate cusp s(K)n disappejiring with wear, the posterior 
intermediate cusp larger and more definite in form than anterior 
cusp ; hypocono ridge-like, at postero-iiiner border of crown, 
separated from protocone and its posterior commissure by a deep 
groove. Second upper mqlar with about half the crown area of 
first, its elements essentially the same, though so reduced that 
the paracone is scarcely larger than protocjme of large tooth, 
intermediate cusps on commissures of protocono are barely 
indicated, and hypocone is not distinguishable as a cusp distinct 
from the cingulum. In both molars the cingulum on outer border 
is narrow and inconspicuous relatively to the broad cusps ; in 
region between jjaracone and metacono of it is usually 
obsolete (compare figs. Cl and 62 ). 

Remarks, — The material available for study has been so poor 
that I have found it impossible to come to any conclusion with 
regard to the existence of local forms of the European Wolf. 
The following races have been distinguished by Mr. Cabrera. 

^ Ther^seems to be no good reason to doubt their validity. 
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The only knoivrn characters by which the skull of Canh lupus 
can be distinguished from that of the larger domestic dogs is the 
greater average general size and the relatively larger teeth. In 
a dog’s skull with condylobasal length of 230 mm. the length of 
upper and lower carnassials is respectively 21*6 and 25*0 mm. 
In ten skulls with condylobasrJ len^h of more than 200 mm. 
the average and extremes for these teeth are : upper, 20 * 5 
(19-22) ; lower, 24 * 0 (22 * 8—26 * 0).* In all the dog skulls which 
I have examined, representing such different breeds as the pug, 
fox-terrier, bloodhound, mastiff, ancient Hgyptian, ancient 
Peruvian, Eskimo (Greenland and Alaska) and American Indian, 
the teeth are strictly of the wolf type, never showing any 
approach to that of the jackal (fig. 62). ^ 


Canis lupus lupus Linnaeus. 

1758. [Canis] lupus Linnoeus, Syst. Nat., i, lOth od., p. 39 (Sweden). 

1792. C[anis] lupus Jlavus Kerr, Anim. Kitigd., p. 137 (France ' and 
Germany). 

1804. Canis lupus niger Hermann, Observ. Zool., p. 32. Not of Kerr, 
1792 (Forest of Hagenau, Alsace, Germany). 

1839. ? [Can%s lupus"] var. canus de Sdlys-Longcliamps, IStudes do Micro- 
mamm., p. 144 (nomen nudum). 

1839. ? [Canis lupus] var. fulvus de S61ys-Longchamps, fitudes de Micro- 
mamm., p. 144 (nomcn nudum). 

1841. Lupus orientalis Wagner, SchreW*8 Siiugthiero, Suppl., ii, p. 3G7 
(Europe). 

1857. Canis lupus Blasius, Saugethioro Deutschlands, p. 180. 

1803. [Canis lu 2 nis] var, major Og^rion, Hist. N*t. du Jura, nr, p. 59 
• (Lower slopes of the Jura). 

1803. [Canis lupus] var. minor Og^rion, Hist. Nat. du Jura, in, p. 09 
(Higher portions of the Jura). 

1897. Canis lupus minor MojsisOvics von Mojsvdr, Thiorlobon dcr osterr.- 
hung. Tiefebeiien, p. 241 (Southern Hungary). Based on the 
“Rohrwolf,” an animal supposed to be smaller and greyer than 
true lupus, 

1910. Canis lupus and C. lupus lycaowf Trouessart, Faune Mamm. 
d’Europe, p. 90. 

Type locality, — Sweden, 

Geographical distribution,— Northern and central Europe, 
exact limits of range unknown ; formerly west to Ireland. 

Characters , — Size maximum for the species; general colour 

* Winge (Danmarks Fauna, Fattedyr, p. 128, 1908) states that in the 
skull of a dog from a prehistoric grave (Iron Age) in Denmark, the length 
is 209, and that of the two carnassials 20 and 22*5 respectively, while in a 
rather large modern “ great Dane ’* the corresponding measurements are 

22 and 28. This author (p.* 124) regards the domestic dogs as derived 
from Canis aureus, 

t Applied to the wolf of the Pyrenees; but SohrebeFs plate lxxxix, 

I the basis of themame, is a copy of Bulfon*8 plate xli, representing an 
^^i^lifnal brought alive to Pari^ from Canada. 
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not markedly tawny ; white of throat not extending to cheeks. 
The few skulls examined agree with Asiatic specimens in having 
the outer cusps of w} moderately large, the paracone with trans- 
verse diameter of base about equal to width of large flattened 
portion of crown. 

Meamrementa, — For cranial measurements see Table, p. 316. 

Specimens examined , — Four skullfl, from tho following localities : — 

Sweden : No exact locality, 2 (U.S.N.M.). 

Russia : No exact locality, 1 (IT.S.N.M.). 

Italy : Near Sassollo, Liguria, 1 (Genoa). t 

Canis lupus SIQNATU8 Cabrera. 

1907. Canis lumis signatus Cabrera,. Bol. Real Soc. Espau. Hist. Nat., 
Madrid, vii, p. 195. 

1910. Canis lupus signatus Trouessart, Faune Mamra. d’Europe, p. 91. 

Type locality. — Escorial, Madrid, Spain. 

Geographical diatrihution. — Central Spain. 

Characters. — Size and general appearance as in Canis lupus 
lupus ; colour a more tawny brown than in the northern animal, 
particularly on muzzle ; white of throat extending uninterruptedly 
to cheeks.* 

Meamrementa. — Type (adult male), from Cabrera*: head and 
body, 1230; tail, 400; hind foot, 266; ear, 125. Young adult 
male and female from Province of Ihirgos, Spain : head and 
body, 1130 and 1180 ; tail, 350 and 380 ; hind foot, 225 and 220 ; 
ear 120 and 115. For cranial measurements see Table, p, 316. 

Specimens examim ^. — One from Seville, Spain, and two from Province ’ 
of Burgos, Spain. ^ 

liemarhs. — In dentition the Seville specimen differs from all 
the oth(?r Old World wolves with whh*h I have compared it in 
the unusual development of the outer cusps of the upper molars. 
Tho transverse diameter of paracone in conspicuously exceeds 
widtii of the small inner portion of tooth. Mr. Cabrera informs 
me that the type shows much the same peculiarities. This 
character is also present, though less pronounced, in tho two 
skulls from Burgos, which -further differ from northern specimens 
in the smaller size and more globular form of the auditory 
bullse. 

d, Seville, Spain. (A. Uniz.) Lord Lilford (p). 96. S. 8. 6. 

d,9. Riocabado, Burgos. Hon. N. C. Roths- 11. 10. 6. 1-2. ' 

(itev. S. Gonzalez.) child (p). 


* In the Burgos specimens the colour is not unusually tawny ; back 
and sides a coarse mixture of black, whitish, ochraceous-bufl, and drab grey 
(underfur), the black and whitish mosl: conspicuous along back, the 
ochraceous-butl on legs and feet (clear and unmixed on latter); ear 
ochraoeous-rufous on outer side (darker and duller at tip), pallid 
oohraceous-bufl on inner surface ; throat and lower half cheeks the sami^ 
pallid oohraoeous-buffj chin and interramia ^laokish. • 
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Canis lupus DEiTANUS Cabrera. 

L907. Canis lupus deitanus Cabrora, Bol. Beal Soc. Espan. Hist. Nat., 
Madrid, vii, p. 197. 

L910. Canis lupus deitanus Trouosaart, Faune Mamm. d’Europo, p. 91. 

Tyjpe locality, — M^atalla^ Murcia, Spain. 

Geographical distrmution, — Now known from tlie type locality 
only. 

Diagnosis.-t-BmiiWer thjin Canis lujms hijuis and brighter in 
colour, the general appearance much as in C, ajiretis. 
Measurements, — (Jnkiiown. 

Specijmns examined. — I have seen the two living examples in Madrid 
on which the form was based. 

Remarks. — Tn general appearance the two Moratalla wolves 
are strikingly difierent from Canis lupus. Unfortunately their 
true character.^ are not yet known. 

CANIS AUREUS Linnseus. 

1758. [Canisl aureus Linnasus, Syst. Nat., i, 10th od., p. 40. 

1836. Canis aureus var. moreotica I. GcofTroy, Exp6d. Soi. do Mor6o. Zool., 
pi. I (Morea, Greece). 

1841. C[anis] dalmatinus Wagner, Schreber’s Saiigthiore, Suppl., n, p. 383 
(Dalmatia). 

1841. C[anis] gnvens Wagner, Schreber's Siiugthiere, Suppl., ii, p. 383 
(Peloponosus). 

1892. (^a/nis aureus balcanicus Brusina, Glasnik Hrvatskoga Naravoslovnoga 
* Drustva, Zagreb, vii, p. 317 (Drava Kiver, Croatia). 

Type Zora/ify.— Province of Ivir, Persia. 

Geographical distrihution. — India and westward through Asia 
Minor to the Balkan Peninsula, north to Ifeves Comitat, 
Hungary. 

Diagnosis, — Smaller than Canis lupus (condylobasal length of 
skull less than 200 miu.) ; teeth not equal to those oi the larger 
domestic dogs in size, the upper molars with wide, conspicuous 
cingulum on outer side (lig. 62). 

Colour, — Upper parts buffy cinnamon, clouded by black hair 
tips along dorsal region, nearly clear on sides, and becoming clear 
bright cinnamon on outer surface of legs and ear and on area 
around and behind base of ear ; muzzle more heavily washed 
with black ; from middle of back to base of tail the cinnamon is 
replaced by whitish, causing a rather noticeable contrast between 
this region and the surrounding parts when fur is disarranged; 
tail essentially like back, the basal half above greyish, the ^ 
terminal half and underside buffy much overlaid with black ; 
pencil blackis^ ; underparts and inner side of legs dull buffy 
gfey ; cjiin blackish ; feipt dull buffy. 
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Shill, — ^The skull is much smaller than that of Cania lupus. 
In form it differs slightly in the less elevated frontal region and 
somewhat more inflated auditory bullae. 

Teeth , — While agreeing with those of Canis lupus in general 
form and in the position of the cusps, the teeth 
are on the w^olo more trenchant in character, as 
shown by the general tendency toward narrowness 
of crown and prominence of ridges. This is 
particularly noticeable in the upper molars, in 
which the large cusps are relatively higher, more 
slender, and less terete than in Cania lupus, their 
cutting ridges much more developed ; transverse 
diameter of metacone in noticeably less than 
width of inner portion of crown ; cingulum on 
outer border of both upper molars wide an?l 
conspicuous in contrast with narrow cusps, 
Fio. 62 . showing no tendency to become obsolete in 
CanMaureuf. region between paracone and metlcone. Lower 
carnassial vdth metaconid actually as well as 
Nat. size. relatively larger than in Cams lupus, and posterior 
heel with area equal to nearly half that of anterior 
portion of tooth, its cusps strongly developed. 

Measurements, — For cranial measurements see Table, p. 316. 

Specimens cxaminetL — Ono from Groeco (Piraeus); numerous others 
from Asia Minor and India. 

BemarJes, — The single specimen from Greece agrees sufficiently 
with a series of five from Khot/., near Trebizond, Asia Minor, 
to make it appear unwise, in the absence of more satisfActory. 
material, to use one of the Balkan names. ^ 

1. Piroius, Grooco. (C, Mottos.) Hon. N. 0, Boths- 8. 10. 2. 49-50. 

child (p). 



Genus ALOPEX Kaup,' 

1829. Alojjcx Kaup, Entw.-Gesch* und Natiirl. Syst. Europ. Thierw., i, 
p. 83. 

1857. Lcucocyon Gray, Froc. Zool. Soc., London, p. 512. 

Type species, — Cams lagopus Linnssus. 

Oeographical distribution, — Arctic r^on of both Old and New 
Worlds ; in Europe south to southern Norway and Sweden. 

Characters, — Skull intermediate in general form between that 
'' of Cams and Vulpes ; occipital depth about one-third condylo- 
basal length ; interorbital region more elevated than in Vulpes^ 
owing to greater inflation of the frontal sinuses ; postorbital 
processes thin, flat or slightly concave above, with bead-like, 
pveihanging edges; dorsal profile of forehead rising abruptly 

t ■ ■■ 
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above rostrum m in Canin ; teeth moderately heavy and large, 
the length of carnassial and upper molars together contained 
about times in palatal length ; canines and incisors inter- 
mediate between those of Canis and Vulpen (see fig. 65) ; external 
form fox-like, but ear short and rounded, not conspicuously 
overtopping the surrounding fur. ^ 

Bemarks. — Although in most respects intermediate between 
Cams and Vulpes the Arctic foxes fonn such a natural and 
circumscribed group that it seems desirable to set theiii apart as 
a distinct genus.* Half a dozen species have been described, two 
of which come within the scope of the present work. 

KEY TO THE EUROPEAN SPECIES OP ALOVKX. 

Gondylobasal length of hUuH about 130 in males, 

124 in females ^Scandinavia and Finland)... A. lagopm, p. 319. 
Gondylobasal longtli of skull about 120 in males, 

114 in females (Spitzbergon) A» spitzbcrgcfiensis, p. 324. 

ALOPEX LAGOPUS Linmeus. 

1768. ICanis] lagopus Linnaeus, Syst. Nat., i, 10th od., p. 40 (Lapland). 
1816. V\iilpes] arclica Oken, Lehrb. d. Naturgesch., itx, pt. 2, p. 1033 
(Renaming of Canis lagojnis), 

1820. Clanis] vulpes aeruka Nilsson, Skand. Fauna, i, p. 88 (Lapland). 
1827. ICanis lagopus] 0 argenteus Billberg, Synopsis Fauntn Scandinaviae, 
p. 14 (Lapland). 

1910. Vulpea lagopus Trouessart, Fauno Mamm. d’Europo, p. 96. 

Type locality, — Lapland. 

Geographical distribution. — Arctic portions of the mainland 
of Europe and Asia ; in Europe south along the mountains of 
Scandinavia to south-western Norway, and as an occasional 
visitant as far as southern Sweden. 

Diagnosis. — General characters as in the genus ; condylobasal 
length of skull about 130 mm. in males, about 124 mm. in 
females. 

External characters. — In general external characters Alopex 
lagopus Resembles Vulpes vulpes, though the muzzle is less 
elongated, and the low, rounded ears (not extending to eye when 
laid forward) impart a somewhat un-fox-like appearance to the 
head. Fur very dense, the underfur in summer about 12 mm. 
deep on back, nearly twice as deep and somewhat looser in 
texture on sides (in winter longer throughout) ; longer hairs 
rather sparse, not concealing underfur. Tail bus%, with 
abundant underfur. Feet as in Cants ^ but claws longer and 
more slender, and entire palm and sole covered with a dense 
woolly growth of hair, f5-17 mm. deep in winter, shorter in 

* See Collett, Norges Pattedyr, p. 275, 1911, for account of apparently 
complete sterility of Arctic fox male with fox female, a fact which 
fhdioati^ a fundamental pjiysiological difference between the two animals. 
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summer when it sometimes wears away suffiorcntly to expose 
balls of toes, and parts of pads. 

Colour . — Summer pelage : ground colour of back, shoulders, 
and outer side of legs drab, darkening to about prout-brown or 




Aloiwx lagoptu. x i. 



dark bister on feet, head, chin, interramial region and outer 
surface of ears, the face thickly sprinkled with wliitish hairs, 
espi^ially on cheeks and bptween eyes, the interramial region 
tiiged with slaty grey ; each of the longer hairs bf back with 
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one cream-bufi* aub-terminal annulation, producing a noticeably 
speckled appearance throughout dark area; flanks with a few 
long, entirely buff hairs ; sides of body and of neck light creaiii- 
bufi* tinged with clay-colour, in striking contrast with dark areas, 
the buff lateral area divided at shoulder by band about 60 mm. 
wide where drab of back crosses leg; anteriorly the buff 
lateral area extends to about level of ears where it abruptly gives 
place to dark brown of head ; inner surface of ear light bully 
grey ; underparts and inner surface of legs buffy greyish, slightly 
contrasted with sides ; under surface of tail like sides of body, 
upper surface essentially like back at base (where line of 
demarcation is well defined), but becoming tinged with bully 
toward tip. Winter pelage : entirely white, tinged with yellowish 
on throat, neck and face ; underfur and posterior surface of ear 
light drabby grey. In the “ blue ” phase the entire animal is at 
all seasons a bluish drab, usually washed with sepia on head and 
feet, and sprinkled with pure white hairs on face, chin and throat. 

Skull, — Th(P skull is shorter and narrower than that of Vulpen 
vulpen^ but of nearly equal depth, a difference in form due in part 
to the greater elevation of the interorbital region and in part to 
the relatively greater depth of brain-case (depth equal to one- 
third condylobasal length instead of noticeably less as in 
V, vulpes) ; muzzle less produced 
than in the common fox and rela- 
tively wider proximally ; zygomata 
less abruptly spreading anteriorly, 
so that the region of greatest 
zygomatic breadth is noticeably at 
glenoid level. In other respects 
there is essential agreement with 
the skull of V, vulpes. Anteorbital 
foramen over space between pm^ 
and pm } ; auditory bulla relatively 
as large as in the larger animal ; 
depth of brain-case through bulla 
equal to grea^Bst breadth above 
roots of zygomata ; postorbital pro- 
cesses slightly less concave on 
underside and somewhat > more 
flattened above ; mandible with 
ramus relatively a little deeper 
and more compressed than in the 
common fox. 

Teeth . — In general the teeth 
closely resemble those of ^Vulpes 
vulpes except for their slightly Alopex lagcptu. Teeth. Nat. size, 
smaller size. Incisors both above 

and below with relatively wider crowns than in the common fok, 
the cing plum of and much more developed and forming a 
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noticeable inner and outer secondary cusp' (the former soon 
wearing away in ^^) much as in Canis ; along posterior border of 
crown the cingulum shows a strong tendency to develop irregular 
tubercles, a condition not observed in Vulpea vulpea. Canines 
and premolars with no special peculiarities, the form of the upper 
carnassial quite as in V. snipes. Lower carnassial with posterior 
heel narrower than main portion of tooth but not otherwise 
peculiar. First upper molar with metaconule relatively less 
developed than in Vulpea vulpea. 

Measurements , — For cranial measurements see Table, p. 322. 

Specimens examined, — Ten, from the following localities : — 

Norway; Bdros, Trondhjem, 1; Tolgen, Hedemarkcn, 2; Doi^re, 2; 
Egersund, Stavanger, 1. 

Sweden : No exact locality, 1 skull (U.S.N.M.). 

Lapland : No exact locality, 3 skulls (B.M. and U.S.N.M.). 

9. Boros, Trondhjem, Nor- Christiania Museum 95. 11. 14. 1. 
way. 

skull. Egersund, Stavanger. 

2 9. Dovre. 

2 imm. Tolgen, Hedemarken. 

2 skulls. Lapland. 


K.H.Schaanning\c). 11.6.3.12. 
Christiania Museum 95. 11. 14. 2-3. 

(E). 

Christiania Museum 93. 3. 1. 1. 

(e). 0. 5. 2. 1. 

Wheelwright (c). 64. 3. 8. 3-4. 


ALOPEX SPITZBERGENENSIS Barrett^Hamilton and Bonhote. 

1799. ? Canis fuliginosua Bechstein, Thomas Pennant’s allgem. Uebersicht 
d. vierfiiss. Thiere, i, p. 270 (Iceland). 

1799. ? Canis groenlandicus Bechstein, Thomas Pennant’s allgem. Ueber- 
sicht d. vierfuss. Thiere, i, p. 270 (Greenland). 

1898. Canis lagopus spitzbergenensis Barrett-Hamilton and Bonhote, Ann. 
and Mag. Nat. Hist., 7th ser., i, p. 287, April, 1898 (Spitsbergen). 
Type in British Museum. 

1910. Vulpes lagopus spitzbergensis and ? V, lagopus fuliginosus Trouessart, 
Faune Mamm. d’Europe, p. 97. 

Type locality, — Spitzbergen. 

Oeographical distribution, — Spitzbergen ; also Iceland and 
Greenland ? 

Diagnosis, — Like Alopex lagopus but smaller, condylobasal 
length of skull about 120 in males, about 114 in females. 

Colour , — Type (summer pelage) ; colour pattern well defined 
and exactly as in A. lagopus^ but dark areas wood-brown against 
which the cream-buff annulations of longer hairs make no marked 
contrast. Another skin, also in summer pelage, is a uniform 
dark slaty drab throughout, the hind feet darker and more 
brown; sides and underparts with a few long white hairs 
(50 mm.) ; lips with slight grizzling due to presence of short 
white hairs. 

Measurements, — For cranial and dental measurements see 
Tables, pp. 322, 323. 
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Specimens examined, — Six, all from Spitzber^n (B.M. and U.S.N.M.): — 

6 skull. Spitzbergen. Stockholm Museum (e). 90. 8. 1. 2. 

d, 9. Spitzbergen. Dr. J. W. Gregory (c & p). 96. 9. 23. 2-3. 

(96. 9. 23. 3. Type of species.) 

<5, 9 skulls. Spitzbergen. Dr. J. W. Gregory (c & p). 96. 9. 23. 4-5. 

Genus VULPES (Jken. 

1816. Vlulpes'] Oken, Lehrb. d. Naturgesch., in, pt. 2, p. 1033, in full on 
p. 1034 and in index, p. 1268 (Vulpes communis Oken =: Canis 
vulpes Linpoeus). 

1821. Vulpes Bowdich, Anal. Nat. Classif. Mamm., p. 40 {Canis vulpes), 
1857. Vu^s Blasius, Saugethiere Deutschlands, p. 178 (Sub-genus of 
Canis), 

Type species, — Canis vulpes Linnaeus. 

Geographical distribution, — Northern portion of the northern 
hemisphere from about the limit of tree growth south to Morocco, 
India and Mexico ; in Europe west to Ireland. 

Characters , — <ISkull slender and low (depth of brain-case less 
than one-third condylobasal length) ; interorbital region nearly 
flat, the frontal sinuses scarcely inflated, the postorbital processes 
thin, slightly concave above, their edges overhanging and bead- 
like ; dorsal profile of forehead rising very slightly and gradually 
above level of rostrum ; dental formula as in Canis ; teeth 
relatively light and small, the length of upper carnassial and 
molars together contained about to 3 times in palatal length, 
the general character of cheek-teeth somewhat more trenchant 
than in Canis ^ the canines slender and elongated, the point of 
upper tooth extending to about level of lower margin of mandi- 
bular ramus when jaws are closed (fig. 65). 

Bemarks. — As thus restricted the genus Vulpes contains about 
thirty-five forms, all peculiar to the northern hemisphere. Five 
of these occur in Europe. 


KEY TO THE EUROPEAN FORMS OP VVLPKS, 

Size small, hind foot in adult male about 125 mm., 
condylobasal length of skull in both sexes less 
than 130 mm. (Sardinia and Corsica) V, ichnusm, p. 336. 

Size large, hind foot in adult male 185 to 165 mm., 

condylobasal length of skull in adult male 135 to * 

165 mm., in adult female 127 to 155 mm V, vulpes, p. 326. 


Teeth larger and more robust, the premolars tend- 
ing to be slightly spaced or in contact, their 
secondary cusps well developed (Scandinavia)... V. v. wipes, p. 330. 

Teeth smaller and less robust, the premolars tend- 
ing to be widely spaced, their secondary cusps 
usuidly obsolete or absent. 

Yellowish and reddish tints bright; posterior 
half of back seldom mucl^ frosted with whitish ; 


tail never clear grey (Central Europe) V, v, crueigera, p. 831. 

Yellowish and reddish tints pale and dull; pos- 
terior half of back usually much frosted with 
whitish ; dbail often clear grey (Iberian Penin- 
Bu4a) V. V, sUaeea, p. 388. 
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FlQ. 65. 

Incisors and canines from front, of Canin (a), Alopex (2»), and Vvlpea <c 


VULPES IVULPES Linnseus. 

(Synonymy under subspecies.) 

Ty]pe locality, — TTpsala, Sweden. 

Geographical distrihution , — Europe from the Arctic coast to 
the Mediterranean, and from Ireland eastward into Asia. 

Diagnosis . — Size large: hind foot, in adult male 135 to 165 
mm.; condylobasal length of skull ip adult male 135 to 165 mm.| 
in adult female 127 to 155 mm. 

External characters . — ^Form more slender and legs relatively 
(Shorter than in Cants ; muzzle long and pointed ; ear high, 
pointed, rising conspicuously above surrounding fur; 4 tail Idhg/ ; 
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thick and bush};^ with abundant under|ur ; longer hairs of back 
normally concealing the underfur ; feet as in CanU^ but with 
the soles hairy between the pads, the pads themselves sometimes 
furred. 

Colour , — General colour a yellowish brown brighter and more 
inclined toward reddish along mediae dorsal region and on face, 
duller and more yellowish or greyish on sides of body to shoulder 
and on sides of neck to base of ear, the flanks and usually the 
sides spriiikled with white hairs which may produce a decided 
effect of frosting ; underparts very variable, ranging from 
whitish to slaty black, rarely almost concolor with sides ; feet 
dusky or blackish ; car tawny or buff at base and on inner 
surface, the terminal half of outer side black or very dark brown 
in strong contrast with surrounding parts ; upper lip dull white. 
Blackish and greyish variations not uncommon, especially at the 
north. 

Skull , — General form of skull slender and somewhat flattened, 
with widely si!fc*eading, nearly parallel zygomata. Dorsal profile 
almost flat from nares to slightly beyond middle of nasal bones, 
then rising at a slight angle (10® or less) to or a little beyond 
bregma, behind which it slopes away by an evenly convex curve 
(distorted in old individuals by the development of the sagittal 
crest) to lambda, which lies a little above level of middle of orbit ; 
ventral profile essentially straight. Brain-case distinctly broader 
than high, its outline ovate when viewed from above, the 
lambdoid and sagittal crests well developed, the latter extending 
forward about to bregma, where it divides, sending a branch to 
form posterior border of each postorbital process. Occiput 
obliqfiely truncate, so that condyles are not visible from above, 
but region between lambda and foramen magnum slightly if at 
all concave. Floor of brain-case with no special jjeculiarities ; 
auditory bullse moderately and evenly inflated, slightly flattened 
antero-externally, meatal tube short but distinctly indicated, 
especially its hinder wall. Ihterorbital region flattened, with 
median longitudinal groove, the postorbital processes prominent, 
flattened, triangular, much shorter along posterior edge than 
along antero-extornal edge, the margin slightly raised so that 
the upper surface is somewhat concave, the under surface so 
abruptly concave that the process is much less thick than in 
Alopex and Oanis, Rostrum moderately long (the distance from 
orbit to gnathion about equal to that from postorbital process to 
lambda), rather abruptly narrowed proximally, so that the sides 
are nearly parallel through a noticeable portion of their extent 
(occasionally the sides diverge from region of greatest narrowing 
to bases of canines) ; na^ slender, narrowing gradually back- 
ward and extending nearly to level of middle of orbit; nasal 
branch of premaxillary extending to about middle of nasal and 
usually not in contact with frontal ; posterior extremity of 
hiaxillfry exlending sightly behind that of nasal ; anteorbital 



328 


OABKIVOBA 


foramen over posterior ^x)t of pm^ or over space between 
and prn^. Palate relatively narrower than in the European 





Fio. 66. 

Vulpet vulpes, x 
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about twice long as wide, the sides gradually converging 
posteriorly ; hamulars slender, straight ; incisive foramina a&)ut 
four times as long as wide, the median septum usually wider 
than the foramen, the posterior margin a little in front of 
posterior margin of alveolus of canine. Mandible slender, but 
with no special peculiarities of form.^ 

Teeth , — In general form and structure the teeth do not differ 
very widely from those of Canis lupus. The canines are, however, 
relatively much longer and more slender (fig. 65), the incisors are 
weaker and narrower, and the premolars show a more decided 
tendency to develop secondary 
cusps. Upper incisors slender, 
not closely crowded, their 
crowns relatively narrower than 
in either Canis lupus or Alopex 
lagopus, the secondary cusps 
obsolete, early disappearing 
with wear, tb® cingulum barely 
indicated; lower incisors with 
crowns less simplified than in 
the upper teeth, the usual lon- 
gitudinal groove present on 
posterior surface, and with 
well developed outer basal lobe. 

Upper canine slender, its dia- 
meter at alveolus about 7 mm., 
its height when unworn usually 
about three times as great; 
lowei canine with diameter 
contained about 2^ times in 
height. Premolars with no 
special peculiarities, their crowns 
relatively narrower than in 
Canis lupus, and secondary cusps 
tending to be more developed, 
the latter character varying in 
different geographical forms. 

Upper carnassial with inner VxUpesmdpes. Teeth. Nat. size, 
lobe better developed than in 

Canis, and bearing a distinct terete cusp, its position a little 
more forward and outward than in the dogs, so that it appears 
to lie in or nearly in the main axis of the tooth. Lower carnassial 
with posterior heel essentially as broad as main portion of tooth, 
the cusps essentially as in Canis, but general aspect of tooth more 
trenchant. Upper molars differing from those of Canis in the 
relatively smaller size of paracone and metacone, these cusps 
appearing to stand in from border of crown, leaving a noticeable 
cingulum beyond them ; paraconule obsolete. Second and third 
fewer igiolars^with no marked peculiarities. 
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Bemarka . — With tlie (haaterial at hand it has* been impossible 
to reach wholly satisfactory conclusions with regard to the 
number of local forms represented by the common foxes of various 
parts of Europe. The existence of three such races, one in the 
Scandinavian Peninsula, a second in Central Europe, and a third 
in the Iberian Peninsula, sewms well established ; but the status 
of the forms inhabiting Italy and Greece is still in doubt. 


VuLPKS vuLPES vuLPES Liniiaeus. 

1758. [Canis] vulpes Linnaeus, Syst. Nat., i, 10th ed., p. 40 (Sweden). 

1758. [Canis] alopex Linnoeus, Syst. Nat., i, 10th ed., p. 40 (Sweden). 

1798. C[anis\ vulptis Thunberg, Beskrifnlng p& Svensko Djur, Mamm., p. 7 
(Variant of vulpes), 

1816. V\ulpes'\ vulgaris Oken, Lehrb. d. Naturgesch., in, pt. 2, p. 1034 
(Renaming of vulpes), 

1820. Canis nigro-argentcus Nilsson, Skand. Fauna, i, p. 91 (Lofoten 
Islands, Norway). i 

1827. [Canis vulpua'\ y nigrocaudatus Billberg, Synopsis Faunie Scandi- 
navia), p. 12 (Uppland, Sweden). 

1827. [Canis vulpus] ( vartegaius Billl^rg, Synopsis Faunin Scandinavise, 
p. 13 (Uppland, Sweden). 

1827. [Canis vulpus] ri limatus Billberg, Synopsis Faunae Scandinavioe, 
p. 13 (Ski3.ne, Sweden). 

1830. ? [Vulpes] communis Burnett, Quart. Journ. Sci. Lit. Art, xxviii, 
1829, p. 349 (Substitute for vulpes). Nomen nudum. 

1898. Vulpes vulpes Thomas, The Zoologist, 4th ser., ii, p. 100, March, 
1898 (part). 

1910. Vulpes vulpes Trouessart, Faune Mamm. d’Europe, p. 93 (part). 

Type locality. — Upsala, Sweden. * 

Geographical distribution . — Scandinavian Peninsula. 

Diagnoaia . — Teeth larger and more robust than in the central 
and southern races, the premolars tending to be slightly spaced 
or in contact ; skull attaining maximum size for European 
foxes. 

Measurements . — For cranial and dental measurements see 
Tables, pp. 334, 335. 

Specimens examined.^Seven skulls from Sweden (for exact localities 
see Table of cranial measurements), and eleven from Egersund, Stavanger, 
Norway. 

Bemarks . — While I have seen no skins of this fox, the 
distinctness of the race from those occurring in central and 
southern Europe seems well established by the characters of 
the teeth. 

% 

skull. Sweden. Wheelwright (c). 64. 3. 8. 2. 

11 skulls. Egersund, Stavanger, K. H. Schaanning (c). 11. 6. 8. 1-11. 

i * Norway. 
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VuLPES VULPBS CRUCic/iRA Bechstein. 

1789. [Canis] crucigera Bechstein, Gomelnn. Naturgescb. Deutschlands, 
I, p. 250 (Thuringen, Germany). 

1792. C[anis] Vulpes alopex europaxus Kerr, Anim. Kingd., p. 142 (Bur- 
gundy, France). 

1797. Canis vulpes alba Borkhausen, Deutsche Fauna, i, p. 33 (Vogelsberg, 
near Budigshain, Hessen, Germany). 

1797. Canis vulpes nigra Borkhausen, Deutsche Fauna, i, p. 33 (Hessen 
and Thiiringen, Germany). 

1601. C[ams] •o\tilpes’\ lutea Bechstein, Gemeinn. Naturgesch. Deutsoh- 
lands, I, 2nd od., p. G28 (Thuringen, Germany). 

1801. C[ams] v\ulpes\ cinerea Bechstein, Gemeinn. Naturgesch. Dcutsch- 
lands, I, 2ud ed., p. 628 (Thiiringen, Germany). 

1832. Canis nielanogaster Bonaparte, Iconogr. Fauna Ital., i, fasc. 1 
(Neighbourhood of Rome, Italy). 

1841. Vulpes hypomelas Wagner, Schrober’s Saugthiero, Suppl., ii, p. 405 
(Oberbayern, Germany). 

1857. Canis vulpes Blasius, Siiugethiere Deutschlands, p. 191. 

1861. ? V\ulp*is\ vulgaris m&t'idionalis Fitzinger, Wissousch.-pop. Natur- 
gesch. der Saugeth., i, p. 194 (Dalmatia). 

1910. Vulpes vulpes (part) and V. vulpes melanogcLster Trouessart, Faune 
Mamm. d'Europo, pp. 93-94, 

Type locality. — Thiiringen, Germany. 

Oeograpkical distribution . — Central and southern Europe from 
Ireland eastward and from the coast of tlie Baltic to the 
Pyrenees, Italy an<l Greece. 

Diagnosis . — Maximum size rather less than in V. v. vulpes^ 
and teeth distinctly smaller, thci premolars rather widely spaced 
and seldom if ever in contact ; general colour a bright yellowish 
or feddish brown, the posterior half of back not conspicuously 
frosted with whitish, and tail never clear greyish. 

Colour . — In seventeen skins the general colour ranges from 
nearly cinnamon-rufous to a light ochracoous-rufous, the sides 
of neck and region immediately behind shoulder lighter than 
median dorsal area (in extreme instances clear buff with a^ 
decided rufous tinge) ; posterior half of back with evident 
white frosting in some specimens, scarcely any in others, but 
this character never so pronounced as in average Spanish skins ; 
underparts dull slaty overlaid with white, the slaty nearly always 
predominating, except on throat, and not infrequently giving the 
effect of an almost blackish tinge throughout, this apparently 
not in the least dependent on regional or local climatic con- 
ditions. In a flat skin from Cephalonia, Greece, the characteristic 
slaty and white is confined to the throat and chin, all the rest 
of the ventral region being a dull tawny-ochraceous like sides. 
Two specimens from I^jatoi, near Athens, taken in July, have 
shed all the longer hairs of the back, leaving only the velvety 
underfur. This is of the usual colour, a dull umber brown, in 
one specimen with a slaty cast. 

^eull and teeth, — J'he skull and teeth do not attain so great 
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size as in true Vulpes mlpe» and the small premol^^irs are seldom 
in contact, the spaces betw^n them usually conspicuous. 

Measurements, — Adult female from Cappagh House, Water- 
ford, Ireland : head and body, 613 ; tail, 340 ; hind foot, 146 ; 
ear from meatus, 90. Adult male and female from Tunbridge 
Wells, Sussex, England : hear! and body, 690 and 630 ; tail, 
343 and 370; hind foot, 160 and 141 ; oar from meatus, 95 and 
82. Adult male from Ingelheim, Ehoinhessen, Germany : head 
and body, 578 ; tail, 440 ; hind foot, 160 ; ear from meatus, 98. 
Adult male and female from Haute-Garonne, France : head and 
body, 610 and 610; tail, 370 and 350; hind foot, 150 and 135 ; 
ear from meatus, 94 and 89. Two tidult males from Porlezza, 
Como, Italy (Ghidini) : hind footj 150 and 148*6. Adult male 
from Borghetto S. Spirito, Italy : head and body, 745 ; tail, 380 ; 
hind foot, 157. Adult male from Zinnigas, Siliqua, Sardinia 
(measured from mounted specimen, Genoa) : head and body, 700 ; 
tail, 300; hind foot, 144i ; ear from meatus, 83. 

Specimens examined. — Fifty, from tho following localities : — 

Ibblano : Kilmanook, Wexford, 2 ; Cappagh House, Waterford, 1. 

Scotland: Ben Nie, Sutherland, 1; Inversanda, Ardgour, 1. 

England : Northumberland, 1 ; Thame, Oxford, 2 ; Hassocks, Sussex, 1 ; 
Tunbridge Wells, Sussex, 3; Ditchling, Sussex, 1; Mayfield, Sussex, 1 
(Grant). 

Francis : Ax-los-Thermes, Ari^ge, 3 ; Caterille, Hautc-Garonne, 1 ; Pic 
Sessiro, Haute-Garonne, 1 ; St. Aventin, Haute-Garonne, 1. 

Gjsrmany ; Ingelheim, Bheinhessen, 1 ; NuremWg, Bavaria, 1 

i U.S.N.M.); Grossgraben, Silesia, 1 (Breslau); Kiescngil^rge, Silesia, 1 
Breslau) ; southern Germany, 3. 

Austria-Hungary : Trentino, 1 (Genoa) ; Gazza, Trentino, 1 (Genoa) ; 
Vigolo Vattaro, Trentino, 1 (Genoa). 

Switzerland : Geneva, 1 (Ghidini) ; Valais, 1 (Ghidini). 

Italy : Porlezza, Como, 4 (Ghidini) ; Garbagna, Piedmont, 1 (Genoa) ; 
Borghetto S. Spirito, 1 (Genoa); Vargo, Liguria, 1 (Genoa); Torriglia, 
Liguria, 1 (Genoa) ; • Gornigliano, Liguria, 2 (Genoa) ; near Genoa, 1 ; 
Molasana, 1 (Genoa) ; Tuscany, 1 ; Pisa, 1. 

Sardinia : Zinnigas, Siliqua, 1 (Genoa). 

, Greece : Gephalonia, 1 ; Tatoi, near Athens, 2. 

BemarJes , — The fox of Italy appears to be the same as that of 
i Central Europe, though further material from the southern 
portion of the peninsula may show that it should be distinguished. 
The three specimens from Greece are in such unsatisfactory 
condition of pelage that thoir status cannot be determined with 
any degree of certainty. If they represent a peculiar local race 
this should probably take the name meridionalis Pitzinger. 

9, Bon Nie, Sutherlandshire, E. B. Alston (f). 79. 9. 25. 80. 

Scotland. (H. Brown.) 

6, Inversanda, Ardgour. H. Leigh (c & p). 1. 16. 12. 1. 

2. Kilmanock, Wexford, G. Barrett-Hamuton 6. 5. 20. 1. 

Ireland. (c & p). 9. 12. 15. 4. 

9, Oappagh House, Waterford. B. J. Usshor (c & p). 96. 12. 28. 1. 

1. Northumberland, England. Bev. H. H. Slater 0. 2. 24. 5. 

(0 & P). , 
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2d. 

Thames Oxfordshire. 

Hc 4. N. G. Roths- 
f)ild (p). 

0. 10. 31. 1-2. 

2 d. 

Ditchling, Sussex. 

Gdy Dollman j 

(o & P). 1 

(9. 11. 3. 1. 

[10. 9. 13. 1. 

3. 

Tunbridge Wells, Sussex. 

G. H. B. Grant (c). 

1. 2. 15. 1-3. 

2 d, 9. 

Ax - los - Thermos, Ari^ge, 
France. 

V. Builles (0 & p). 

8. 3. 27. 6-7. 

8. 3. 27. 14. 

9. 

Gaterille, Haute-Garonne, 
900 m. (A. Robert.) 

KJ. Thomas (p). 

8. 7. 15. 2. 

9. 

Pic Sessire, Ilaute-Garonno. 
{A. Robert.) 

0. Thomas (p). 

8. 7. 15. 3. 

d. 

St. •Aventin, Haute-Ga- 
ronne, 900 m. (A. Robert.) 

0. Thomas (p). 

8. 7. 15. 4. 

d. 

Ingelheim, Bheinhesson, 
Germany. 

G. Hilgort (c). 

8. 11. 2. 15. 

3 skulls. 

South Germany. 

Dr. A. Gunther (c). 

59.9.6. 83,88. 
175. k. 

d. 

Genoa, Liguria, Italy. 

Marquis G. Doria (p). 

88. 12. 1. 3. 

skull. 

Pisa. 

Zool. Soc. Mus. 

58. 5. 4. 126. 

i^g. 

S. Italy. (Prof. Savi.) 

Zool. Soc. Mus. 

55.12.24.240. 

Tuscany. 

P u r ch a s e d (Dr. 

45. 7. 22. 15. 

S.9. 

1 

Tatoi, Athens, Greece. 
(C. Mbttae.) 

VULPES YULPES 

RuppelJ). 

Hon. N. 0. Roths- 
child (p). 

siLACEA Miller. 

8. 10. 2. 22-23. 


1907. Vulpes vtUpes siUicmis Miller, Ann. and Mag. Nat. Hist., 7th ser., 
XX, p. 393, November, 1907. Type in HritiKh Museum. 

1910. Vulpea vulxm silaceus Trouessart, Faune Mamm. d’Bjuropo, p. 45. 


Type locality. — Near Silos, Province of Burjgos, Spain. 

Geographical distribution — Iberian Peninsula. 

Characters, — Size about equal to that of V. v. vulpcs^ but 
tee^h noticeably less enlarged, the wider spacing of the premolars 
especially evident \ general colour a dull buff without bright 
yellowish or reddish tints, the posterior half of back conspicuously 
frosted with whitish (except in abraded pelage) the tail often a 
olear greyish. 

Measurements. — Typo (adult male): head and body, 750; 
tail, 370; hind foot, 150. Adult female from near the type 
locality : head and body, 670 ; tail, 330 ; hind foot, 125. Old 
male from Elche, Alicante : head and body, 770 ; tail, 480 ; 
hind foot, 160; ear from meatus, 113. 

Specimens examined. — Eighteen, from the following localities in 
Spain : Olot, Gerona, 1 (probably not typical) ; vicinity of Silos, Burgos, 5 ; 
near Burgos, 1; Arrechavaleta, Vitoria, 1; Torres del Alio, Gorufia, 1; 
Madrid, 1 ; near Seville, 8 ; Goto Donana, Huelva, 3 (B.M. and U.S.N.M.) ; 
Elohe, Alicante, 1 ; Barracas, Gastellon, 1. 

Semarks. — The Spanish fox is well characterized by its light 
colour, large size and rather small, widely-spaced premolars as 
compared with those of ihe Scandinavian form. 

2 d. Silos, Burgos, Spain. G. S. Miller (c). 8. 8. 4. 46-47. 

(8. 8. 4. 46. Type of subspecies.) * 
d, 2 9, 1. Bwrgos. Bev. Saturio Gon- 8. 7. 7. 12-1& . 

• • ^zalez (0). 
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Arrechavaleta, Vi (Oiia. 

(N. Oonzalez.) 1 
Torres del Alio, Goiiifia. 

Madrid. 

Seville. (A. Ruiz.) 

Goto Dofiana, Huelva;^ 
Elche, Alicante. 
Barracas, Gastellon. 

(N. Gonzalez.) 


O. Thomas (p). ^ 

Dr. V. L. Seoane 
(c & p). 

M. do la Escalera (c). 
Lord Lilford (p). 

A. Ghapman (c & p). 
G. S. Miller (c). 

O. Thomas (p). 


8. 2. 9. 49. 

94. 5. 29. 1. 

8. 9. 24. 7. 

95. 9. 4. 7-8. 
8. 3. 8. 4-6. 
8. 8. 4. 48. 

8. 2. 9. 50. 


VULPES ICHNUSAB Miller. 

1907. Vulpes ichnussd Miller, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 391, 
November, 1907. Type in British Museum. 

1910. Vulpes vulpes ichnusaa Trouessart, Faune Mamm. d’Eiirope, p. 94. 

Type locality. — Sarrabus, Sardinia. 

Geographical distribution. — Sardinia and Corsica. 

Diagnosis. — Smaller than any of the races of Vulpes mlpcs; 
both hind foot and condylobasal length of skull in adult male 
less than 130 mm., ear from crown 60 to 70 mm. 

Colour. — Face and head dark rufous becoming lighter and 
more dull on base of ears and on neck, and fading to ochraceous- 
rufous on shoulders and back ; sides of neck, outer surface of 
upper arm and region just behind axilla still lighter, a tawny 
buff, hairs of underfur on back drab grey at base, tawny clay 
colour at tip ; longer hairs of head, sides, and back (l^hind 
shoulders) much g^eckled by buffy white subterminal areas about 
5 mm. in length, the extreme tips reddish ; feet and^ legs 
ochraceous-riifous, slightly clouded with blackish and a little 
speckled with buffy white ; tail like back above, the tawny 
gradually fading out through a buffy grey to the whitish buff 
tip, the longer hairs except in pencil black tipped (30-40 mm.) ; 
underparts to front legs buffy whitish tinged with hair-brown, 
this nearly clear on middle of throat ; rest of underparts a 
mixture of hair-brown and dull tawny, the latter predominating 
along sides. 

Measurements. — Type (adult male) : hind foot, 123 ; ear from 
meatus, 70: Adult male and female from the type locality : 
head and body, 640 and 590 ; tail, 280 and 290 ; hind foot, 
127 and 125 ; ear from meatus, 74 and 71. Adult female from 
Siliqua : head and body, 600 ; tail, 350 ; hind foot, 127 ; ear, 74. 
Adult from near St. Florent, Corsica ; hind foot, 123 ; ear from 
meatus, 73. 

Specimens examined. — Eight, from the following localities : — 

Gobbiga : Grotto Gampu Gonsole, near St. Florent, N.W. Gorsica, 1 
(Major). 

^ABDiNiA : No exact locality, 1 (Turin) ; Lanusei, 1 ; Si^rrabus, 3 (BM« 

> 4hd Genoa) ; Zixmigas Siliqua, 2. , 
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CARNIVORA 


Bemarks. — This smalll siiort-eared fox is pipbably a native 
on the two islands where lit occurs. The presence of the larger 
animal, similar to that of Italy, on Sardinia may be due to recent 
introduction. The CorskLn specimen, though a mummy |uid 
without fur, appears to be V. typical example of Vulj^es ichnuase, 

6. Sarrabus, Sardinia. Marquis G. Doria(p). 88.12.1.2. 

{Type of spocies.) 

6. Laniisei, Sardinia. O. Thomas (p). 0. 2. 21. 1. 

{W. Walter siorjf,) 


Family MUSTELIDiB. 

835. Miistelidie Swainson, Nat. Hist, and Glassif. of Quadrupeds, p. vii, 361. 

Geographical distribution , — Essentially cosmopolitan ; absent 
from Madagascar and Australia ; in Europe west Jp Ireland. 

Characters , — Larger cheek-teeth of a combined trenchant and 
crushing type, the last upper premolar and first lower molar 
strongly diderentiated as carnassials, the former 3-rooted, its 
inner lobe in front of middle of crown ; upper molars, 1-1 ; upper 
carnassial with not more than two outer cusps ; auditory bulla flat 
or moderately inflated, without septum ; form usually slender, 
the legs always short ; size moderate or small (including the 
smallest known carnivores) ; feet digitigrade or sub- plantigrade ; 
toes. 5-5. 

liemarks , — The family Mnstelidae is, next to the Canidee, the 
most generally distributed group of carnivores. It is divisible 
into four sub-families, all of which occur in Europe, where they 
are represented by six of the two dozen or more known genera. 


KEY TO THE EUROPEAN GENERA OP MUSTELIDJb:, 


Crown of upper carnassial triangular or rhombic in 
outline, its length and width sub-equal ; lower oar- 
nassial with anterior triangle distinct, the mota- 
conid nearly as large as the outer cusps. 

Upper molar much larger than carnassial; skull 
narrow and high (normal), the rostrum much 
longer than broad; tail short, bushy, not mus- 
cular ; habits fossorial (Badgers, sub-family 

Melintit) 

Upper molar about equal to carnassial; skull broad 
and flat, the rostrum broader than long ; tail long, 
densely furred, very muscular; habits aquatic 

(Otters, sub-family Lutrirue) 

(Qrown of up^er carnassial not triangular or rhombic in 
outline, its length much greater thad its width; 
riower carnassial with anterior triangle obsolete or 
, l^bsent (represented by the two outer cusps only), 
]^the metaoonid when present much smaller than the 
*:%ther cusps. 


Melcs, p. 341. 


Lutray p. 354. 
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Premolars 

Lower carnassial without metaconid ; p kiill robust 
(in European species considerable more than 
100 mm. in condylobasal length) ; jtorm robust ; 
tail short (Wolverenes, sub-famihfGMfomji/r)... Ouh, p. 433. 

Lower carnassial with evident thou^ small mcta- 
conid ; skull slender (in Europefii species con- 
siderably less than 100 min. in condylobasal 
length) ; form slender ; tail long (Martens, sub- 
family Mustelinn ) Maries^ p. 365. 

Preinolars jj jj. 

Lower carnassial with evident though small meta- 
conid ; hainnlar in contact with bulla ; kick and 
sides spotted and striped (Tiger Polecats, sub- 
family Musteliyui;) Vonnela^ p. 428. 

Lower carnassial without mctaconid ; tip hainu- 
lar widely sejiarated from bulla ; back and sides 
never spotted, rarely (in certain Asiatic species) 
with median dorsal stripe (Weasels, Polecats, 

&c., sub-family Mnsteiiniv) MuMala^ p. 381. 

Sub-Pami LY MELIN /E . 

1857. ifelinm Baird, Mamm. North Amor., p. 148. 

Geofjraphival disirihuHon. — Temperate anil tropical portions of 
l)oth liemispheres ; in Europe w'cst to Ireland and nortli to 
central Scandinavia. 

Charac(crH,- ’-\Jpper carnaHsiai with evident crusliing surface, 
its crown triangular or rhombic in outline ; upper molar large, 
bhe length of its outer portion usually equal to or greater than 
that of carnassial ; skull rather high and long, the rostrum 
longer than broad ; external form short and heavy, the fur long 
and * loose ; toes not webbed, the claws large, fossorial ; tail 
variable in lengtli (short in EuropeaTi memlwrs of the group), 
never unusually muscular. 

BemarJes.-— About a dozen genera, or nearly one-half of the 
family, are now placed in the sub-family Melinw Only one 
occurs in Europe. 

Genus MELES Brisson. 

1762. Meles Brisson, Hogn. Anim. in Classis ix, distrib., 2nd ed., p. 13 
(Melcs Brisson = Ursiis nieles LinneeuB). 

1780. Meles Storr, Prodr. Moth. Mamm., p. 34. First use of name by an 
author following the LinnoQan system (Urstis meles), 

1795. Taxus Geofiroy and Cuvier, Magasin Encyclop6dique, ii, p. 184 
{UrstLS meles Linnoeus). 

1815. Melesium Bafinesque, Analyse de la Nature, p. 59 (Modification of 
Meles). 

1857. Meles Blasius, Siiugethiere Deutschlands, p. 202. 

Type species. — Meles t Brisson = Ursus meles Linnaeus. 

■'k- 

* Not** Meles meles** the form in which this and other Brissonian * 
monomial specific names are often cited, apparently with the intention of 
piJliating the absurdity of recognising in nomenclaturo the terms applied 
*to genera by an author v^o did not follow the LinnsBan system. 
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Oeographical disirtbutmm. — Northern tempe^te portions of 
Old World ; in EiiropJ from central Scandinavia to the 
Mediterranean, and from Ireland eastward. 

Characters, — Skull narrow and high (depth of brain-case 
much more than half nias^id breadth), the zygomatic arches not 
w^ely expanded, and post\*bital region not specially narrowed 
(distance from point of greatest narrowing to zygoma less than 
breadth of postorbital constriction) ; rostrum elongate, the 
distance from orbit to gnathion about three-fourths length of 
brain-case ; auditory bulla elevated along inner margin, but else-' 
where somewhat flattened, the meatal tube distinct ; paroccipital 
process robust, standing out conspicuously behind bulla ; dental 
formula : i c g, pwi m ^3 = 38; teeth not specially enlarged 
as compared Avith width of rostrum and palate (greatest trans- 
verse diameter of upper carnassial equal to a little more than 
one-third distance between carnassials) ; three small premolars 
(one upper and two loAver) capable of trenchant action ; upper 
carnassial with crown triangular in outline, the cutting portion 
consisting of a single largo anterior cusp with its slightly developed 
anterior commissure and more distinct posterior commissure, the 
crushing portion represented by the obliquely sloping inner base 
of this cusp and ridge ; upper molar rhombic in outline, its crown 
area about three times that of carnassial, its greatest diameter 
in axis of tooth-row, the four primitive cusps present; lower 
carnassial with the three anterior cusps well developed, sub-equal, 
the posterior heel decidedly larger than anterior triangle ; 
external form heavy, the head j)ointed, the ears short but plainly 
visible, the body thicjk, the tail short, not muscular ; feet sub- 
plantigrade, the toes with long fossorial claws and without webs ; 
f\ir coarse and loose. 

liemarhs , — The genus Meles contains about half a dozen 
named forms, the status of several of which is at present not 
clearly understood. Two species occur in Europe. 

KEY TO THE ELTUOPEAN FORMS OF MELES, 

Maxillary tooth-row, exclusive of. incisors, about 
86 jnm. ; auditory bulhe rather strongly in- 
flated, the inner border not ridge-like (Crete) M, arcalus, p. 862. 
Maxillary tooth-row, exclusive of incisors, about 
40 mm. ; auditory bulloc slightly inflated, the 
inner border ridge-liko (distribution general) M, meles, p. 848. 

General colour moderately pale ; teeth averaging 
smaller, loss frequently attaining maximum 
size (Central and southern Europe) M.m, mdea, p. 848. 

General colour slightly paler ; teeth averaging 
larger, and more frequently attaining maxi- 
mum size (Iberian Poniusula) M, tn. marianensis, p. 362. 

adults usually ~ , owing to the early disappearance of the small 
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HBLES HELES Lii^iueus. 

(Synonymy under subfoecies.) 

Type locality, — Upsala, Sweden. / 

Oeographical distribution. — 15iiro|/, west to Ireland, south to 
the Mediterranean and north to central Scandinavia. Eastern 
limits of range not known. 

Diagnosis. — Size large (upper length of skull in adult more 
than 120 mnit; maxillary tooth-row, exclusive of incisors, about 
40 mm. or more ; hind foot about 90 to 1 10 mm.) ; auditory bulla 
moderately inflated, the highest region close to inner margin and 
forming an evident longitudinal ridge, the region between ridge 
and meatus noticeably concave ; teeth large, the two lower molars 
together 22 mm. or more in length ; postero-external border of 
upper molar usually convex, though occasionally straight or 
slightly concave. 

External characters, — Pelage coarse and loose,, practically 
without underfur, the hairs at middle of back about 60 mm. in 
length, those on sides longer ; underparts scantily haired, the 
skin usually visible; palm bare, usually with a slight bristly 
pubescence at middle in area between tubercles ; a largo 
tubercular mass at base of digits, convex in front, concave behind, 
wider on outer border than on inner border, showing no tendency 
to trilobation ; a roundish tubercle about half as large at postero- 
external border of palm, separated from anterior mass by a wide 
space ; a sjnall, ill-deflned pad at bu»se of thumb ; sole densely 
haired from heel to a little beyond middle, then completely naked ; 
planter tubercles essentially like those on palm except that 
small pad at base of hallux is absent, and the two large masses 
tend to coalesce, owing to absence of the wide intervening space ; 
surface of pads on both palms and sole finely rugose, this 
especially noticeable in dried specimens ; muzzle pad entirely 
naked, but separated from up{)er lip by a narrow hairy band. 
MammsB : a 2-2, i 1-1 = 6. 

Colour. — Back and sides a coarse grizzle of black and bu6^ 
white, the black usually predominating on back, the lighter 
colour on sides. Throat, median ventral area and all four legs 
and feet black or blackish ; face, chin and entire neck (except 
underside) clear whitish except for a broad dark brown or black 
band beginning on each side about 15 mm. behind nostril pad 
and extending back, including eye and ear, to middle of neck, 
where it fades insensibly into colour of back ; width of white 
median area on face usually greater than that of the dark lateral 
stripe, and about equal to that of the light area between lateral 
stripe and dark ventral* area ; ear black, its anterior Iwrder 
white in strong contrast ; eye usually a little below middle of 
dark band ; tail like back at base, soon fading to soiled white. 

• Shull. — Except for the greatly developed sagittal crest, the 
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height of which in old in^viduals is equal to nearly half inter- 
orbital breadth, the skull of Melea melen is rather smooth and 
without marked angulariti . Depth of brain-case (without crest) 
and depth through postesor portion of orbit nearly equal, and 
about two-thirds mastoid Oj-eadth ; depth at front of nasal about 
two-thirds that at orbit. i)orsal profile (without crest) nearly 
flat from middhi of brain-case to interorbital region, convex over 
posterior half of brain-case ; rostrum sloping downward at angle 
of about 30^ with surface of brain-case. When crest is fully 



MeUs meleM. x f. 

developed it reduces this angle to 20® or less. It is slightly 
convex anteriorly, rather abruptly convex posteriorly, the hinder- 
most portion slightly overhanging. Postorbital piocesses short 
but^well developed, sharply outlining the small orbit (greatest 
diameter of orbit slightly less than half that of interorbital 
ibgiou) which, though widely open po^eriorly, is more than half 
encircled with bone. Rostrum moderately long, the distance 
from gnathion to front of zygoma about equal to width of palate 
ilicifiding molars, and continued about 3^ times in condylobasal 
length of skull. Zygomata widely spreading posteriorly ,«narro^ 
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anteriorly, the widest portion opposite Iroiit of glenoid fossa, the 
arch very sliglitly bowed upward. Aixeorbital foramina rather 
large, sub-circular in outline, their greJLtest diameter about half 
that of orbit. Ventral profile of skull/slightly concave through- 
out. Palate moderately wide, the .iistanco between molars 
contained about 2^ times in distance 'from gnathion to level of 
posterior edge of molar. Incisive foramina small, at level of 
space between canine and elongate pyriform in outline, the 
minute median foramen a little behind middle. Posterior exten- 
sion of palate about equal to distance between molars, and slightly 
more than half that from molar to hamular. Mesopterygoid 




MeUa melea, x 


space short and wide, its length only a little more than distance 
between tips of hamulars. Auditory bullie slightly inflated, 
irregularly triangular in outline, the meatus lying in angle formed 
by the large, forward-projecting mastoid process. The surface is 
irregular, with evident ridge near inner margin along crest of 
most highly inflated region, this ridge often terminating anteriorly 
. in a bluntly pointed projection. Length of flattened portion 
extending inward from m^tus about equal to transverse diameter 
of inflated portion of bulla, but the two regions not sharply 
defined ; least distance between bullae about times diameter of 
inflated portion ; paioccipital process short, triangular (not ridge- 
like), extreme ba^e applied to posterior border of bulla. 
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Mandible heavily builtj the ramus nearly straight, the lower 
border with the usual lipward curve posteriorly, its depth at 
middle about one-third |hat through coronoid process ; angular 



Fia. 70. 

Males males. X f . 


process short, thick, and ill-defined, lying close to base of articular 
process ; coronoid process squarely truncate above, its height 
above articular process about equal to width at articular level. 

Teeth , — The teeth are moderately large relatively to size of 
skull, the incisors and canines rather short, the crown area of the 
upper molar fully double that of any of the other maxillary teeth, 
this last peculiarity unique among the European Mustelidee, U pper 
incisors robust, the crowns somewhat higher than wide when 
viewed from in front, the teeth closely crowded in a slightly 
convex row, the longitudinal diameter of crown a little greater 
than transverse diameter ; and P sub-equal, the latter slightly 
the larger, their anterior surface conVex with two faint longi- 
tudinal grooves soon disappearing with wear, the cutting edge 
entiire, the posterior surface concave with narrow but distinct 
^heei ; with crown area about double that of and nearly half 
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that of canine, its crown higher than in the other incisors, 
owing to lower iifsertion of root, but e itremity of cutting edge 
not extending beyond level of smaller tejth ; laterally the cutting 
edge is continued down outer-posterior Aargin of shaft where it 
functions against lower canine. Lowey incisors not so large Jis 
upper, forming' a continuous, nearly straight row between 
canines, the shafts straight, sloping obli(|uely forward, the root 
of 1.2 implanted behind the otliers; cutting edge irregularly 
2-lobed, that of longer than the others. Oaninos rather short 
and weak, the jahaft simple, that of upper tooth nearly straight, 
that of lower tooth strongly curved backward, the enamel surface 
of both essentially smooth, though that of lower canine shows 
indications of a rudimentary cingulum in front. Anterior 
premolav both above and below a minute or spicular tooth closely 
crowded between canine and 
second preinolar, early 

deciduous, jpwi usually more 
persistent. SfJjpond j)remolars 
similar to each other, the crown 
area about equal to that of Py 
the outline irregularly oval when 
viewed from above, the cusp 
about as high as long, its apex 
slightly in front of middle of 
crown ; root of each tooth single, 
that of showing a tendency 
to become divided longitudi- 
nally. Other small i)reTnoIars 
(pm^, ppi.^ and pin^^ alike in form, 
the crowns laterally compressed, 
triangular when viewed from 
the side, with apex slightly in 
front of middle, pm^ and prthj^ Mela Teeth. Nat. size, 

nearly alike in size, pm^ some- 
what longer ; cingulum very slightly developed, not forming 
secondary cusps. Upper carnassial triangular in outline, the 
postero-internal border longest ; outer, trenchant portion of teeth 
consisting of a main anterior cusp resembling in size and form, 
joined by a nearly horizontal commissure to a moderately high 
posterior cusp ; cingulum low but bearing three distinct secondary 
cusps, one at anterior base of main cusp, one (sometimes obsolete) 
near middle of antero-internal border, and the third and largest 
at middle of postero internal border. Lower carnassial with 
anterior triangle well developed, the three cu.sps sub-equal in 
height, the metaconid subtercte, the protoconid more compressed 
than paraconid, its comraisi^re slightly longer than that of the 
anterior cusp ; crushing portion of crown longer and wider than 
anterior triangle, its inner portion occupied by a large basin-like 
concavity, its border with two large cusps on outer edge (of 
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which the anterior is the larger), a large cusp/jimilar to postero- 
external cusp at midcl^ of inner iimrgin ; posterior margin 
occupied by three or fJir minute cusps soon disappearing with 
wear, and a similar nlnute cusp sometimes dn angle behind 
protoconid and metacon^. Second lower molar flat, terete, its 
area about half that of cashing portion of carnassial ; middle of 
crown with basin-like concavity ; margin with small but evident 
antero-external and postero-external cusps, and a smaller 
elevation at middle of inner edge. Upper molar rhomboidal 
in outline, the inncjr and outer margins par^tllel, the former 
nearly IJ times ;is long as latter; outer border occupied by two 
rather large, subterete, conical cusps, the anterior (paracone) 
slightly larger than posterior (metacone), so that greatest trans- 
verse diameter of crown is slightly behind anterior border ; 
remainder of crown a shallow basin-like concavity with rugose 
surface and raised, irregularly nodulate margin, the middle of 
concavity crossed by a ridge, convex internally, extending from 
anterior base of paracone to posterior base oi mcitacone and 
bearing from three to live small cusps soon obscured by wear, 
the three anterior separated from two posterior by a deep angle ; 
the anterior group probably representing the protocone, the 
posterior group the liypocone. 

Remarks , — Two moderately well diflermitiated local races are 
represented by the material that I have examined, one confined 
to the Iberian Peninsula, the other general iri distribution. 
British specimens do not differ appreciably from Swedish 
examples of the typical form. 


Meles MELE8 MELES Linnseus. 

1758. [Ur,ms] meles Linnseus, Syst. Nat., i, 10th ed., p. 48 (Sweden). 

1785. [Meles] taxus Boddaert, KlenchUs Animalium, i, p. 80 (Europe). 

1789. [Ursits ineles] alba Gmelin, Syst. Nat., i, 13th ed., p. 102. 

1789. [Ursus meles] y maculata Gmelin, Syst. Nat., i, 13th od., p. 102. 

1808. Taxus vulgaris Tiodemaun, Zoologie, i, p. 376 (Heuaming of Ursus 
meles). 

1816. Meles europn'us Desmarest, Nouv. Diet. d*Hist. Nat., iii, p. 465 
(Renaming of Ursits meles), 

1822. Taxus meles F. Cuvier, Hist. Nat. des Mamm., iii, fasc. 36, January, 
1822. 

1827. [Meles] communis Billborg, Synopsis Faunas Scandinaviae, p, 16 
(Renaming of Ursus meles), 

1827. [Meles communis] fi caninus Billberg, Synopsis Faunae Scandinaviae, 
p. 17 (Scandinavia). 

1857. Meles taxus Blasius, Siiugethiere Dehtschlands, p. 204. 

1894. Meles meles Dalfl, Die Heimat, iv, p. 125, June, 1894. 

19|I9. M[eles] m[eUs] typicua Barrett-Hamilton, Ann. and Mag. Nat. Hist:, 
7th ser., iv, p. 384, November, 1899. 
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1906. Melcs meles l}jritaimictts Satunin, Mitteilungon des Kaukasischen 
Museums, it, p. 115 (Based on thf cranial measurements of 
English specimens recorded by Barrflt-Hamilton, Ann. and Mag. 
Nat. Hist., 7th ser., iv, p. 384). Go-fypes in British Museum. 
1910. MeUs melcs and Af. meles britannicw fTrouessart, Faune Mamm. 
, d’Europe, p. 69. / 

Type locality. — Upsala, Sweden. 

Geographical distribution. — Central and southern Europe from 
southern Sweden to the Pyrenees and Italy, and from Ireland 
eastward ; eastern limit of range not known. 

Skull and teeth moderately large, the teeth 
rarely attaining maximum size for the species ; colour moderately 
light, the sides not often conspicuously whitish. 

Measurements. — Adult male and female from Woodpark, 
Galway, Ireland : heiid and body, 686 and 618 ; tail, 153 and 
150 ; hind foot, 108 and 102 ; ear from meatus, 48 and 45. 
Adult female from Bouconne, Gers, France : head and body, 670 ; 
tail, 170; hind^foot, 100; ear from meatus, 45.. Adult female 
from Ingelheim, Rheinhe^sen, Germany : head and body, 672 ; 
tail, 180; hind foot, 104; ear from meatus, 50. For cranial 
measurements see Table, p. 350. 

Specimens examined. — Thirty-five, from the following localities : — 

Ireland : Woodpark, Galway, 2. 

England: Burnley, Lancashire, 1; Boss, Hereford, 1; Kentchurch, 
Herefordshire, 4 ; Tetworth, Oxfordshire, 1 ; Ibstone, Buckinghamshire, 1 ; 
Horsham, Sussex, 1 ; Bicton, Devonshire,!; Cornwall,!; no exact locality, 4. 

Norway : Holme, Mandal, 7 ; Egersund, Stavanger, 2. 

Sweden; Middle Sweden, no exact locality, ! (Stockholm); TAkern, 
Ostergdtland, ! (Stockholm); SmAland, ! (Stockholm); SkAne, 2 (Stock- 
holm) ; no exact locality, !. 

B^rajtce : Por^t de Bouconne, Gers, !. 

Germany : Ingelheim, Bhoinhessen, 1 ; Strass, near Burgheim, 
Bavaria, !. 

Italy : Liguria, ! (Genoa), 

<J, 9. Woodpark, Galway, Ire- B. F. Hibbert (p). 95, 6. 2. !. 

land. 95. !2. 3. !. 

(Codypes of M. m. britannicus^ Satunin.) 

9. Burnley, Lancashire, Hon. N, 0. Boths- 0. !0. 3!. 4. 
England. child (p). 

6. Boss, Herefordshire. Hon. N. G. Boths- 0. !0. 3!. 3. 

child (p). 

9, 3 juv. st. Kentchurch, Hereford- W. E. de Win ton 
shire. (c & v). 

(S. Tetworth, Oxfordshire. Hon. H. Parker 

(c & p). 

6. Ibstone, Buckingham- A. H. Cocks (c & p). 4. !. 25. !. 

shire. 

6. Horsham, Sussex. E. C. Hawes (c & f). 7. 4. !3. !. 

9. Bicton, Devonshire. J.G.Stagdon(G&p). 97.2.23.!. 

! (albino) Cornwall. Lord Lilford (p). 89. !0. 28. !. 

skull. Sweden. Purchased (Wheel- 64. 3. 8. !. 

• wright). 

4 d, 2 9. Holme, Mandal, Norway. B. J. Cuninghame 8. 8. 9. 7-!2. 

(c & Ph 

2 skulls. Egersund, Stavanger. K. H. Sohaanning /!!. 6. 8. !d. 

(c). (n. !0. 28. 2. 
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9. Fordt de Bouconne, Gors, O. Thomas (p). 8. 7. 15. 5. 

260 m. Franco, (yi. * 

Robert.) I 

9. Ingelheim, Bhanhesseu, 0. Hilgert (c). 8. 11. 2. 16. 

Germany. ■ 


Melks meles marianensis Graclls. 

1897. [MeUn taxus] var. marianensis Graells, Mom. Real Acad. Cien., 
Madrid t xvii, p. 170 (Central Spain). 

1899. Meles meles mediferrancus Barrett-Hamilton, Ann. and Mag, Nat. 
Hist., 7th ser., iv, p. 384, Novemher, 1899 (Seville, Spain). Type 
in British Museum. 

1910, Meles meles mediterraneus Trouessart, Fauue Mamm. d’Europe, p, 70. 

Type locality . — Central Spain. 

Geographical distribution . — Iberian Peninsula. 

Diagnosis . — Skull and teeth large, the teeth fret^uently attain- 
ing maximum .size for species ; colour light, ^the sides often 
conspicuously whitish, especially in region bordering dark ventral 
area. 

Measurements . — For cranial and dental measurements see 
Table, p. 351. 

Specimens examined. — Seven, from the following localities in Spain: 
Arrechavaleta, Vitoria, 1; Quintanar de la Sierra, Burgos, 2; near 
Seville, 2 ; Goto Bofiana, Huelva, 2. 

liemarhs , — Although not very strikingly differentiated, the 
large-toothed, pallid, Iberian badger seems worthy of recognition 
as a geographical race. 

6. Arreohavaleta, Vitoria, N. Gonzalez (c). 8.7.7.18. 

Spain. * 

6f 9. Quintanar, Burgos. Rev. Saturio Gon- 8. 7. 7. 19-20. 

zalez (c). 

(J, 9. Seville. (A. Ruiz.) Lord Lilford (r). 96. 3. 3. 7-8.. 

(95. 3. 3. 7. Type of mediterraneus Barrett-Hamilton.) 
<J, 9. Goto Doiiana, Huelva. A. Chapman (p). 8. 3. 8. 6-7. 


HELES’ ARCALUS Miller. 

1899. Meles meles mediteiraneus Barrett-Hamilton, Ann. and Mag. Nat. 
Hist., 7th ser., iv, p. 131, November, 1899 (part). 

1906. Meles meles mediten'aneus Bate, Froc. Zool. Soc., London, 1905, ii, 

p. 318, April 6, 1906. 

1907. MeUs arcalus Miller, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 894, 

November, 1907. Type in British Museum. 

1910. Meles arcalus Trouessart, Faune Mamm. d*£urope, p. 70. 

Type locality . — Lassethe Plain, Crete. 

Geographical distribution . — Island of Crete. 

* Characters . — Size small (upper length of skull in adult less than 
■ flO mm. ; maxillary tooth-row, exclusive of incisors, about 35 mm. y 
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DENTAL MEASUBiaiENTS OF MELES MELES AND M. ARCALUS. 


Locality. 


Number. .1 

Sox. 

Upper luoltir. 

Lower molar 
(first). 

M. meles meles. 


/ 




Sweden : no exact locality 


04. 3. 8. 1 

9 

13-0 X 11‘4 

15-4 X 7 0 

Wegelin . 


Stockholm 

67 

15-0 X 13-0 

16-2 X 7-8 

Sk&no 


,, 

67 

15-2 X i:l-0 

18 0x 8-2 

Ulriksdal . 

. 


juv. 

13-4 X 11-6 

15*8 X 7-8 

Smaland . 


,, 

9? 

14-2 X 11-8 

16-2 X 7*4 

Orebro 


ff 

6 juv. 

14-2 X li’8 

15-8 X 7-0 

T&keru . 


99 

67 

13-C X 11-2 

15-6 X 7-2 

Norway : Holme, Maudal 


152622 


11-6 X 10*4 

14 0 X 6'4 



8. 8. t». 9 


12-8 X 11*8 

14-6 X 7-0 



8. 8. 9. 10 

6 

12-6 X 11-2 

14-6 X 7-0 



8. 8. 9. 11 

¥ 

11-2 X 10-8 

14-0 X 6-8 



8. 8. 9. 12 

9 

12*2 X 10-4 

14-0 X 7-0 

Egcrsuud, Stavanger 


11. 0. 3. m 


15-() X 11-4 

14-8 X 7-0 

England: Boss, Herefo:|d 


0. 10. 31. 8 

6 

13*2 X 11*4 

16 0 X 8-0 

Cornwall 


98. 10. 28. 1 

7? 

14 0 X 12-0 

16*6 X 7-8 

, „ no exact locality 


mb 

6 7 

13-4 X 12 0 

16*4 X 8*0 



2llc 

9? 

14-0 X 12*4 

16-2 X 8*2 

M ft 




14-2 X 12*2 

— 



— 


13‘(> X 11*8 

— 

Burnley, Lancashir 


0. 10. 81. 4 

9 

14-4 X 12*2 

lG-2 X 8*2 

Oornw^l 




15*0 X 12-2 

18‘0 X 8*2 

Ireland : Woodpark, Co. Galwf 

y •• 

95. 12. 3. 1 


16-() X 12-8 

17*0 X 7-8 

ff ft 


95. 0. 2. 1 


14*8 X 12*2 

16 0 X 7-8 

Denmark: Zealand. 


Andersen 

6 

14*0 X 13-2 

17-Ox 7-8 

ft • • 


1 Copenhagen* 

1 

6 

15-0 X 12*0 1 

18-5 X 8*2 



6 

15 0 X 13-7 

18*3 X 8*8 



ft 

6 

15*5 X 13-6 

18*0 X 9*0 



ff 

9 

14*6 X 12*5 

17*5 X 7*7 

p If • • 

various localities, i 

(Maxi-I 



16-3 X 13-6 


, 18 specimens : 1 

[mum j 




] 

f ^lini-) 

I mum / 



13-0 X 12-0 


” ” 1 





various localities, i 

[Maxi-l 




18-7 X 8’6 ■ 

17 specimens: 1 

[ mum / 





fMini-1 



. 

16 0 X 7-0 


[mum/ 




16-2 X 7'2 

Eranoe: Bouconne. Qers. 


8. 7. 15. 5 

i 9 

14-0 X 12 0 

Germany: Ingelheim, Bheinhesseii . 

8.11.2.16 

i 9 

14*8 X 12*8 , 

l‘?-2 X 7'8 

Italy : Borghetto S. Spirito, Liguria 

; 33 Genoa 

1 ^ 

13-6 X n o 

15-6 X 7-2 

M. meles marianensis. 


! 

1 




Spain : Quintanar, Burgos 


! 8.7.7.19 


16*2 X 12*6 

17'4 X 8‘6 

Seville 


i 96. 3. 3. 7t 

, 6 

15*0 X 12*0 

16 6 X 7'8 



' 95. 8. 8. 8 

9 

14*6 X 12-G 

16-8 X 8*2 

y - : . Coto Doiiana, Huelva 


■ 8. 3. 8. C 

<5 

10-4 X 13*2 

17-8 X 8-0- 

■ ■ »» »» 


1 8. 3. 8. 7 

9 

14-8 X 12-0 

17-6 X 8-2 , 

M. arcaltts. 


i 



'V-i;-'' ..i. 

Ore^ ... 


i 6. 12.2. 17t 

9 juv. 

13-6 X 11-2 

16-4 X 




j 5.12.2.88 

ad. 

13-8 X 11*6 j 



MtMund Iw H. WiDire. t Tnw of nuiUterraneuii Bamtt-Hamilton. t TTOlOi . 

' 2A i,;, 
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hind foot about 25 mm.) ; auditory bulla strQpgly inflated, the 
highest region near middle of bulla proper (exclusive of meatal 
tube) and so broadly rounded as not to form a longitudinal 
ridge, the region betweemhighest portion and meatus not notice- 
ably concave; teeth sma%r than in Meles males (lower molars 
together about 20 mm. in^ength), with smaller cusps tending to 
be more strongly developed ; metacone of relatively larger 
than M. meles, so that breadth of crown through this cusp is as 
great as or greater than that through paracone ; colour as in 
Meles meles marianensls or slightly paler. * 

Measurements. — For cranial and dental measurements see 
Tables, pp. 351, 353. 

Specimens exami^ted. — Four, all from Crete. 

<5, 9. Lassethe, 2,820 ft. Crete. Miss D. Bate (c). 5.12.2.16-17. 

(5. 12. 2. 17. Type of species.) 
skull. Katharo, Crete. Miss D. Bate (c). 5. 12. 2. 88. 

9. Crete. H. O. Jones, B.N. (c). 99. 6. 13. 1. 

SxjB-FAMiiiY LUTIUNiE. 

1857. Lutrinsi Baird, Mamm. North Amer., p. 146. 

Geographical distribution. — Nearly cosmopolitan ; absent only 
in the Antarctic and high Arctic regions, Madagascar, Australia 
and the Pacific Islands. 

Characters. — Teeth of the same general type as in the 
Melinm ; skull much flattened, and rostrum so shortened that its 
length is less than its width ; external form long and slender, 
the fur very dense, the legs unusually short ; toes webbed, the 
claws short or absent ; tail long and highly muscular. • 

Remarks. — The family Lutrinse, the members of which appear 
to be essentially badgers modified for semi-aquatic life, contains 
four genera, one of which occurs throughout Europe from 
Ireland eastward. 


Genus LUTRA Brisson. 

1762. Lutra BrisBon, Bognum Animale in ClassiB ix distrib., 2nd ed., p. 13 
{Lutra Brisson = Mustela lutra Linnseus). 

1780. Lutra Briinnich, Zoologiae Fundaments, p. 84. First use of name 
by an author following the Linnsean system (Mustela lutra). 

1806. Lutris Dum^ril, Zoologie Analytique, p. 12 (Modification of Lutra), 
1817. Lutrix Bafinesquo, Analyse de la Nature, p. 59 (Substitute for Lutra), 
1843. Lontra Gray, Ann. and Mag. Nat. Hist., xi, p. 118, February, 1848 
. (Lutra canadensis Schrel^r). 

1848. Laiax Gray, Ann. and Mag. Nat. Hist., xi, p. 119, February, 1843 
(Lutra lataxina F. Cuvier). Not Latax Glager, 1627. 

' 1848. Lataxina Gray, List Spec. Mamm. Brit.^Mus., p. 70 (L. mollis Gray 
= Lutra lataxina F. Cuvier). 

1857^ Lutra Blasius, Saugethiere Deutsohlanda, p. 286. ^ 

16Qi. Barangia Gray, Proc. Zool. Soo. London, p. 128 (B, sumatrana Gray 
V = Lutra baramg F. Cuvier). 
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1865. LutrogaU Gri^, Proc. Zool. Soc. Loudon, p. 127 (Lutra monticola 

Hodgson). • 

1866. Nutria Gray, Proc. Zool. Soc. London, p. 128 {Lutra felina Molina). 

1867. Lutronectes Gray, Proc. Zool. Soc. London, p. 180 (L. whiteleyi 

Gray = L, lutra Linnseua ?). V 

Type species, — Lutra * Brissoii = Mustela lutra Linnsuus. 

Geographical distribution, — Same ns that, of the sub-family. 

Characters, — Skull brojul and low (depth of brain-case only 
about half mastoid breadth), the entire dorsal profile nearly 
straight, the zygomatic arches so widely expanded and post- 
orbital region so much narrowed that distance from point of 
greatest narrowing to zygoma is greater than postorbital con- 
striction; rostrum so shortened that posterior border of narial 
opening approaches level of anterior zygomatic root, and distance 
from orbit to gnathion is much less than half length of brain- 
case ; auditory bulla flattened, with conspicuous meatal tube ; 
paroccipital process low and ridge-like but distinct from bulla ; 
dental formula ;• i c J J, pm m J = 36 ; teeth large as com- 
pared with width of rostrum and palate (greatest transverse 
diameter of upper carnassial e^^ual to half distance between 
carnassials) ; all of the small premolars opposed and capable of 
trenchant action with those of opposite jaw ; upper ciirnassial 
with crown triangular in outline, the outer side occupied by a 
moderately high cutting edge formed by two cusps and a con- 
necting ridge, the inner side (about half the total crown area) 
by a Hat crushing surface ; upper molar rhombic in outline, its 
crown area about equal to that of carnassial (usually somewhat 
smaller), its greatest diameter transverse to axis of tooth-row, 
the four primitive cusps present; lower carnassial with three 
anterior cusps well developed, sub-equal, the posterior heel 
slightly larger than anterior triangle ; external form highly 
modified for aquatic life, the body long and of approximately the 
same width as neck and head, the tail long, very muscular, broad 
at base, tapering distally, the legs short, feet broad, to<‘S webbed, 
short-clawed, the fur soft, dense and impervious to water. 

; Remarks, — Although more widely distributed than any other 
living genus of land mammals, Eptesicus and Myotis perhaps 
excepted, Lutra is not rich in species. A dozen or fifteen forms 
are currently recognized, only one of which, occurs in Europe. 


LUTRA LUTRA LinnSBUB. 

1758. [Mustela'] lutra LinnsBUs, Syst. Nat., i, 10th ed., p. 46 (Sweden). 
1777. [Lutra] vulgaris Erxleben, Syst. Begni Anim.,!, p. 448 (Renaming of 
lutra), ^ , 

1792. M[ustela] Lutra piscatoria Kerr, Anim. Kingd., p. 172 (Renaming of 
lutra). 


* Not ** Lutra lutra ” (see footnote under MeleSt p. 841). 

• 2 A 2 
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1816. ’ILutra fluviatilis Leaoh, Syst. Catal. Spec. Indig. Mamm. and 
. Birds Brit. Mus., p. 6 (nomen nudum : ** BivSr Otter ”). 

^1827. [Lutra vtilgaris] ^marinus Billberg, Synopsis Faunas Scandinavise, 
p. 28 (Coasts of Scahdinavia). 

1830. ^\Lutra\ fluviatilis iurnett, Quart. Journ. Sci. Lit. Art. xxviu, 
<ft ' 1829, p. 849 (Substitl^te for lutra), nomen nudum. 

1834. [Lutra] nudipes Melchior, Den Danske Stats og Norgos Pattedyr, 
p. 60 (Coast of northern Norway). 

1834. Ltitra roensis Ogilby, Proc. Zool. Soc. London, p. 111 (Boe Mills, 
near Newton Lemavaddy, Londonderry, Ireland). Type in British 
Museum. 

1857. Lutra vulgaris Blasius, Saugethiere Deutschlands, p. 287. 

1664. [Lutra] lutra Lataste, Actes Soc. Linn, de Bordeaux, xxxviii,p. 84. 
1885. [Lutra] angustifrons Lataste, Actes Soc. Linn, de Bordeaux, xxxix, 
p. 168, August, 1885 (Bone, Algeria). Perhap.s in part only: 
specimen from Liguria, Italy, referred to this form on p. 239, 
September, 1885. Type in Lataste collection. 

1910. Lutra lutra Trouossart, Fauno Mamm. d*Europe, p. 86. 

Type locality, — XJpsala, Sweden. • 

Geographical distribution , — Europe and northern Africa, east- 
ward into Asia ; limits of range not known. In Europe west to 
Ireland and north to the Arctic coast. 

Diagnosis , — Size medium (head and body in adult male about 
700 mm., condylobasal length of skull, 105 to 123); tail about 
three-quarters as long as head and body ; naked muzzle pad with 
upper border strongly convex at middle ; skull much flattened, 
the depth of brain-case not conspicuously more than half mastoid 
breadth; interorbital region narrow, its least width less than 
distance from front of zygoma to anterior extremity of pre- 
maxillary ; teeth not specially enlarged, the greatest dian^ter of 
upper carnassial not greater than width of palate between 
carnassials. 

External characters , — General form long and slender, the 
limbs very short, the feet broad, with conspicuously webbed toes, 
the head short flat and ill-defined from neck, the ears incon- 
spicuous, the tail long, broad at base, tapering toward tip, 
covered with the same short waterproof fur as body. He^^.; 
rounded and flattened, not well defined externally from the I 
muscular neck ; ear rounded, densely haired on both surfaces, 
scarcely rising above level of fur, the antitragal lobe valve-like ; 
a second and third valve-like lobe above and behind meatus ; 
muzzle short and wide, the nostril pad entirely naked, its 
surface reticulate, its upper margin strongly convex at middle, 
the lower slightly so, its lower border separated from mouth by 
the densely haired upper lip, the width of which at middle is 
about equal to height of pad; whiskers stiff and bristly, the 
longest extending about to ear when laid back. Legs short, feet 
bi^d and rounded, with short toes joined by a nak^ membrane 
emending to base of terminal phalange ; claws short but strong, 
hon-retractile, those on fore-feet best developed (about 8 mm. en;; 
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length); palm bare, a large, heart-shaped, obscurely trilobed 
tubercular mass behind base of digits, and a round posterior 
tubercle separated from the larger pad by a deep groove ; sole 
with a bare area and heart-shaped p;',d essentially as on palm, 
but with posterior tubercle represented '^y an ill-defined prolonga- 
tion of the main pad ; posterior portion of sole densely furred. 
Fur very dense and waterproof, alike in texture throughout the 
body and tail, the hairs of underfur 10 to 15 mm. in length, the 
longer overlying hairs, which almost completely conceal the 
underfur, about 25 mm. in length. Mammas : 6* (probably i 3-3). 

Colour . — ^Winter pelage : upper parts, legs, feet and tail a 
rich dark brown (about the prout-brown of liidgway or some- 




what darker), with a drabby cast more evident in some lights 
than in others, the hairs with a conspicuous metallic gloss ; 
underfur light grey, the extreme tips of its hairs changing 
abruptly to prout-brown ; on underparts the drab becomes more 
conspicuous as well as paler, usually assuming a tinge of cream- 
buff, the throat and cheeks fading to buffy white ; interramial 
region and upper lip with irregular white mottlings, the hairs of 
which are white to base ; whiskers and claws light horn-colour. 

The exact colour is subject to considerable variation, but the 
material examined is not sufficient to show whether such 
differences as occur are correlated with locality or season. 

* Southwell, Field, cii, p. 1043, JDecember 19, 1903. 
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Sometimes the brown is darker and richer than usual, or the 
drab may be especially pronounced. Occasionally the long hairs 
of the back are a light dull buff, imparting to the animal a 
peculiar faded appearaiich. 

Skull , — General form V)f skull broad and flattened, more so 
than in any other European carnivore, the depth of brain-case at 
middle scarcely more than half mastoid width ; the brain-case exces- 
sively narrowed anteriorly, broad posteriorly and with greatly 



FlO. 73. 

LtUra lutra. Nat. sice. 


developed lambdoid crest, but low though evident sagittal crest ; 
widely spreading zygomata forming a marked contrast with narrow 
postorbital region ; rostrum short, deep and robust. Dorsal profile 
nearly flat throughout, though region in front of middle of post- 
orbital constriction slopes gradually downward. Owing to depth 
of rostrum and shallowness of brain-case the dorsal and ventral 
premies are approximately parallel. Postorbital processes short 
billt evident, though not forming any considerable portion of border ; 
’ Ot rather large^ somewhat^ upturn^ orbit, the greatest ^iamete|fj^ 
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yt which nearl}^ equals width of flattened interorbital region. 
Rostrum short, broad and deep, the distance from front of 
zygoma to gnathion barely equal to greatest, breadth across 
canines, about equal to depth at front of orbit, and contained 
about 4^ times in condylobasal length of skull. Zygoma 
widely spreading throughout, the arch heavy, not much bowed 
upward, the anterior root conspicuously perforated by the large 
anteorbital foramen the upper margin with low but evident 



FIO. 74. 

Lutra lutra. Nat. size. 


angular projection marking posterior border of orbit. Palate 
rather narrow, the distance between molars contained about 
three times in that from gnathion to level of posterior border of 
molar : incisive foramina moderate, about half as wide as long, 
lying entirely between canines ; posterior extension of palate 
about equal to distance between molars and about one-third that 
from molar to hamular ; mesopterygoid space narrow anteriorly, 
wider posteriorly, its length about double the width between 
hamulars. Auditory bulla small, flattened, though a little 
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inflated along inner margin ; outline triangularijflask shaped, the 
tubular portion of meatus not well defined from rest of bulla ; 
least distance between bullte about equal to greatest diameter of 
bulla including meatus. » Paroccipital process low and ridge- 
like, widely removed from . inflated portion of bulla. Mandible 
very robust, the ramus slightly bowed outward posteriorly, its 
lower margin essentially straight except for a slight upward 
curve behind level of tooth-row, the depth of ramus at middle 
about one-third that through coronoid process ; angular process 
very short ; coronoid process narrowly rounded off above, its height 
above articular process about equal to width at articular level. 

Teeth , — The teeth ar<5 large and strong, with well developed 
cusps and commissures and relatively small crushing areas, the 
small premolars of upper and lower mandible fitting closely 
between each other when jaws are shut ; crown area of upper 

molar about equal to that of car- 
nassial, sometimes less. Upper 
incisors forming a Nearly straight 
transverse row, the anterior faces 
of the smaller teeth exactly in line, 
those of the two larger teeth slightly 
•more posterior; and small, 
sub-eciual, the shafts compressed, 
the cutting edges rounded, simple ; 

higher than the others, somewhat 
resembling the lower canine in form, 
its apex curved outward and back- 
ward beyond level of smaller teeth, 
its postero-external surface with two 
concavities separated by a trenchant 
ridge ; lower incisors subterete, the 
crown of obscurely and unsym- 
metrically bilobed, that of the others 
simple ; cross section of about one-third that of tg. Canines 
^ robust though not greatly elongated ; shaft simple, without 
evident cingulum, that of upper tooth slightly curved backward, 
that of lower tooth abruptly recurved,^ its axis set obliquely 
outward. Anterior premolar both above and below well 
developed and functional, the point of the upper tooth lying 
internal to that of lower when jaws are closed ; small, single 
rooted, its crown area about equal to that i\ its form essentially 
like that of succeeding tooth, though with cusp relatively less 
developed; and successively larger, two-rooted, the 
crown area of pun^ fully three-fourths that of canine, each tooth 
fc. with a well-developed cusp lying in ^ front of middle of crown, 
and a distinct anterior and posterior cutting ridge; cingulum 
moderately developed ; outline of crown of elliptical, that of 
) with inner margin bulging inward behind middle, though 
|\without developing a definite inner lobe ; and pm^ m|fch likb 
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in both size^and form, the three teeth cutting against each 
other when jaws are closed ; larger than the other small 
premolars, its cusp less anterior in position, its crown decidedly 
in wider posteriorly than anteriorly. Upper carnassial triangular 
general outline, though this is somewhat obscured by the broadly 
rounded inner portion and the somewhat projecting postero- 
external lobe ; outer and posterior borders sub-equal and longest ; 
trenchant portion of tooth with high anterior cusp connected 
with well developed posterior cusp by a high, abruptly angled 
commissure ; crushing portion nearly as wide as long, its area 
about as great as that of trenchant portion, its inner border 
noticeably raised at middle though without secondary cusps; 
cingulum moderately developed along outer border of crown, and 
forming a distinct though small antero-basal cusp. Ijower 
carnassial with anterior triangle well developed, the protoconid 
and paraconid sub-equal, the metaconid somewhat smaller ; 
crushing portion of crown wdder than anterior triangle though 
not so long, the areas of the two portions of the tooth 
approximately equal ; hypoconid evident though not high, the 
outer surface of its base in line with that f)f protoconid, tlie 
inner surface continuous with the concave though scarcely 
basin-shaped main portion of crushing area; cingulum narrow 
but evident throughout, not specially developed in region 
bordering outer base of hypoconid. Second lower molar flat, 
subterete, slightly wider than long, the inner and outer margins 
each with a small cusp somewhat behind middle, the cusps joined 
by a low transverse ridge. Upper molar about ecpial to carnassial 
in crown area, but length of its outer border decidedly less than 
that of preceding tooth ; crown slightly constricted near middle, 
the outer portion bilobed, the anterior lobe bearing a low paracone 
and a broad outer projection representing the parastyle, the 
posterior lobe bearing a low but robust metacone ; inner portion 
of crown with a large protocone and low hypocone, the former 
sending forward a conspicuous commissure to base <*f paracone, 
the latter connected with cingulum that extends around base of 
protocone. 

Measurements. — ^Adult male from Warwickshire, England : 
head and body, 712 ; tail, 495 ; hind foot, 134; ear, 28. Adult 
female from Cs6htelek, Hungary ; head and body, 640 ; tail, 380 ; 
hind foot, 115; ear, 22. For cranial and dental measurements 
see Tables, pp. 362, 363. 

Spednmia examined. — ^Thirty-three, from the following localities 

1BELA17D : Londonderry, 1 (type of roensUt ) ; Ahascragh, Go. Galway, 1. 

Eeoland: Pembrokeshire, 1; Biver Stour, Dorsetshire, 1; Rugby, 
Warwickshire, 1 ; Norfolk, 1 ;,no exact locality, 1. 

Nobwat : Egersuud, Stavanger, 5. 

Sweden: Jockmook, Lappmark, 1 (Stockholm): Gnesta, Soderman- 
land, 1 (Stockholm) ; Skane, 1 (Stockholm) ; no exact locality, 2. , 

France : St. GUles, Gard, 1 (Lataste) ; fitupes, Doubs, 1 (Mottaz). 

GEByANY : Southern Germany, 2. 
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Austbia-Hunoaby : Karlsbad, Bohemia, 1; GsSh^elek, Bihar, Hun* 

^ ^TALY : Torriglia, Liguria, 1 (Lataste). 

Spain : Gastrillo de la Beina, Burgos, 8 (B.M. and U.S.N.M.) ; Galicia, 1 ; 
Seville, 5. 

JBcwarAr*. -Although the specimens show some rather note- 
worthy variations in colour, and in cranial and dental measure- 
ments, the material examined is not sufficient to indicate the 
existence of geographical races in Europe; while the north 
African animal to which the name augmtifrona has been applied 
appears to be not separable from true lutra, 

1. Newton Lemavady, Zoological Society’s 57. 12. 14. 4. 

Londonderry, Ireland. Museum. (Type of L, roensis 

(Miss A, Moody,) Ogilby). 

6 st. Ahascragh, Galway. Purchased (Bow- 5. 7. 10. 1. 

land Ward). 

9, 3 juv. st. Pembrokeshire, Wales. Purchased (Bow- 5. 5. 21. 1~4. 

land Ward). 

6, Bugby, Warwickshire, Dr. T. S. Townseiffi 9. 12. 16. 1. 
England. (c & p). 

9 st. B. Stour, Dorset. J. G. Hansel Pley- 98. 5. 18. 1. 

deU (c & p). 

1. England. 99. A. 

4 <J, 1 9, Egersund, Stavanger, K. H. Schaanning 11. 6.3. 14-18. 
skulls. Norway. (c). 

ad., juv. South Germany. Dr. A. Gunther (c). 59. 9. 6. 62-63. 

6, Gs^htelek, Bihar, Hun- Hon. Mrs. N. 0. 10. 9. 14. 1. 

gary. Bothschild (p). 

1. Karlsbad, Bohemia. Lord O. Bussell 57. 2. 14. 1. 

(c & p). 

d, 9. Gastrillo do la Beina, Bov. Saturio Gon- 8. 7. 7. 16-17. 

Burgos, Spain. zalez (c). 

1 juv. Galicia. Dr. V. L. Seoane 94. 6. k8. 1. 

(c & p). 

skull. Seville. Lord Lilford (p). 74. 10. 7. 2. 

76. 3. 4. 1. 

9, juv. Seville. (Dr, A, Ruiz,) Lord Lilford (i*). 95.9.4.10-11. 

skull. Seville. Gol. L. H. Irby 2.11.16.1. 

(0 & p). 


Sub-Family MUSTELIN.®. 

1885. Mustelime Swainson, Nat. Hist, and Glassif. Quadr., p. vii. 

Geographical diztrihution . — Northern hemisphere, south into 
northern Africa, the Malay Archipelago, and northern and 
western South America ; in Europe west to Ireland. 

Characters . — Dentition highly trenchant, upper cardassial' 
without crushing surface other than a small concave area between 
inner lobe and main cusp, the crown much longer than broad, 
not triangular or rhombic in outline, thQ posterior cusp compressed, 
trenchant, barely half as high as main cusp ; upper molar much 
reduced, the length of its outer portion one-third to one-half that 
of l^nassial ; small premolars alternating when jaws are closed,. 

!:4t least one pair capable of shearing action ; skull vaijying ih 
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form but never greatly flattened and never very robust, the 
rostrum always at least as long as broad ; external form slender, 
the legs usually rather short ; feet digitigrade ; toes partly 
webbed ; tail varying in length, slender or bushy, never con- 
spicuously muscular. 

BemarJett . — As here understood the sub-family Mustelinas 
contains the three genera, Marti% MusUda and Vormela^ all of 
which occur in Europe. 


Genus MARTES Pinel. 

1792. Maries Pinel, Actea Soc. d’TIist. Nat., Paris, i, p. 55 {M, dmnestica 

^ Pinel = M. foina Erxleben). 

1820. Maries Nilsson, Skand. Fauna, i, p. 38 (A/, faina and M. sylvatica = 
martes). 

1829. Zihellina Kaup, Eutw.-Gesoh. ii. Natiirl. Syst. Europ. Thierw., i, 
p. 81 (M. Bibellim). 

1857. Mastela Elasius, Saugethiere Doutsclilands, p. 211. 

' 1911. Maries Thomas, Proo. Zool. Soc., London, p. 139, March, 1911. 

Type species. — Mustela martes LinnaBUS. 

Geographical distribution. — Northern hemisphere from the 
limits of tree growth south to the Mediterranean, the Malay 
Archipelago, and the central United States ; in Europe west to 
Ireland. 

Characters. — Skull narrow, moderately high (depth of brain- 
case much more than half mastoid breadth), the dorsal profile 
moderately curved, the zygomatic arches not specially wide- 
sprei^ding, and postorbital region not unusually narrowed (distance 
between region of greatest narrowing and zygoma normally less 
than breadth of postorbital constriction) ; rostrum narrow and 
somewhat elongate, its width noticeably less than that of inter- 
orbital region, the distance from anterior rim of orbit to gnathion 
exceeding width of rostrum between anteorbital foramina ; auditory 
bullsB mc^erately inflated, the meatal tube evident though short, 
the longitudinal diameter of bulla greatest ; paroccipltal process 
small, slightly projecting, partly distinct from bulla; dental 
formula : * c ^ = 38 ; cutting edges of five small 

premolars (2 upper and 3 lower) capable of trenchant action ; 
upper carnassial long and narrow, not triangular in outline and 
without crushing surface, the small inner lobe standing as an 
offset to antero-internal extremity of crown, the sectorial portion 
consisting of a high anterior and low posterior cusp with some- 
what concave connecting ridge ; upper molar pyriform or pan- 
durate in outline, its long axis nearly perpendicular to that of 
tooth-row, its crown maimy flat, but with a small paracone, still 
smaller, sometimes obsolete metacone, and crescentic ridge-like 
protocone ; lower carnassial wider posteriorly than anteriorly, 
the anterior triangle much distorted, the metaconid reduced to 
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a well defined posterointernal process on base of protoconid, the 
posterior crushing heel slightlj more than lialf as large as 
trenchant portion of tooth ; external form slender, somewhat 
cat like or squirrel-like, the head moderately elongated, the 
muzzle pointed, the ears high and conspicuous, the tail long, 
bushy ; feet digitigracle, the moderately long claws partly 
retractile ; fur long, dense and soft. 

liemarlcH.- Thei genus Maries contains about ten species, some 
of which are represented by numerous geographical races. Three 
are known from western and southern Europe. * 

KEY TO THE EUROPEAN FORMS OP MABTES. 

Third upper premolar with crown strongly 
convex on inner side, slightly concave on 
outer side ; width of inner lobe of upper 
carnassial nearly equal to that of tren- 
chant portion of crown ; greatest diameter 
of upper molar about equal to length of 
outer border of carnassial; fur usually 
finer and softer, and throat-patch more 
yellow (Pine Martens) : M. martes^ p. 366. 

Throat-patch cream-bufi, general colour 

darker (Central and northern Europe)... M. m. tnarto«, p. 872. 

Throat-paten bufi-yellow, general colour 

lighter (Mediterranean region) M.m. latimrum^ p. 873. 

Third upper premolar with crown evenly bicon- 
vex; width of inner lobe of upper car- 
nassial barely half that of trenchant 
portion of crown; greatest diameter of 
upper molar noticeably less than length 
of outer border of carnassial ; fur usually 
coarser and less soft, and throat-patch more 
whitish (Beech Martens). 

Gondylobasal length of skull in adult male, 

76 to 79 mm. ; pale throat patch always 
much encroached on by brown of sur- 
rounding parts, occasionally obliterated 
(Crete).... M, buwites, p. 380. 

Condylobasal length of skull in adult male, 

79 to 84 mm. ; pale throat-patch seldom 
much encroached on by brown of sur- 
rounding parts and never obliterated 
(Central and southern Continental 


Europe) M, foinat p. 374. 

General hue of upper parts drab M.f, foina, p. 876. 


General hue of upper parts wood-brown .. Jf./. medUertaMa, p. 880. 


MARTES HARTES LilinseUS. 

(Synonymy under subspecies.) 

‘ Geographical distribution . — Entire hooded region of Europe, 
from Ireland eastward into Asia, and from the Mediterranean 
coast<.and islands northward to the limits of tree growth. 

>, Miagnosis . — ^Third upper premolar with outline of crown 
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concave on outer ^de, irregularly convex on inner side, the region 
of greatest width behind middle; upper carnassial with inner 
projection robust, its diameter in line of tooth-row nearly or 
quite equal to greatest width of trenchant portion of tooth beJiind 
middle of crown ; upper molar large, its greatest diameter about 
equal to outer length of carnassial, the inetacone more than half 
as large as paracone, the outer border of the crown usually 
notched; general colour yellowish bro^n, the throat patch 



FIO. 76. 

MwtM marteg. Nat. size. 


always distinctly tinged with yellow ; underfur moderately long 
and dense. 

External characters . — ^Form slender and graceful, suggesting 
that of both cat and squirrel ; legs moderately long ; tail al^ut half 
head and body, densely furred and bushy, the hairs at tip about 
one-third as long as vertebra. Head pointed ; eyes of medium 
size ; ear rising distinctly above fur, its height from crown about 
25 mm., the outline rounded but forming a slightly indicated 
point above, the entire surface densely furred ; muzzle pad 
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well defined, completely naked, communicatinj^ with upper lip 
by narrow median line. Feet densely furred throughout in 
winter, the pads bare in summer; palm with deeply divided, 
trilobed, heart-shaped tubercular mass at bases of median digits, 
a small round pad at base of thumb, and a larger round pad at 
outer posterior border near wrist ; sole with similar trilobed 
mass, but elements more distinct, almost forming three tubercles ; 
small pad at base of hallux like that at base of thumb; no 
posterior pad. Fur very dense and soft, the hairs of underfur 
about 25 mm. long at middle of back in winter, shorter in 
summer, the longer hairs reaching about 40 mm. Mammse ; 4. • 

Colour . — The colour varies considerably with season and 
climate, but is usually characterized by rich yellowish brown and 
blackish tints, the legs, tail and iinderparts darker than the 
back, the head noticeably lighter than the body, the throat and 
fore part of chest yellowish, and intorrainia, chin and muzzle 
dusky. Claws light horn-colour. 

Skull . — As compared with that of the European species of 
Mnatela the skull of Maries niartes is characterized by a general 



Fra. 77. 

Mari€8 marten. Nat. sixe. 


smoothness, lightness and lack of angularity. Dorsal profile 
strongly convex posteriorly, fiattish behind orbits, the rostrum 
falling away at an angle of about 20 ° ; a slight concavity usually 
present near middle of nasals. Brain-case elongate-ovate in 
Qutlihe when viewed from above, nearly as deep as wide, the 
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sagittal crost moderatoly developed in old individuals and slightly 
overhanging occiput. Floor of brain-case with no special 
features ; a slightly developed median ridge. Auditory bullre 
moderately inflated, the surface smooth, the general outline 
broadly fliisk-shaped (longitudinal diameter greatest), the meatal 
tube well defined, rather wider than long ; space between bull® 
about ecpial to diameter of bulla without tubular portion.^ 
Postorbital region rather abruptly constricted, much as in* 
Muatcltty its width about half that of brain-case. Interorbital 



Fig. 78. 

MarUtft inartes, Nat. size. 


region wider than rostrum, the discrepancy in breadth greater 
than in Muatela erminea. Postorbital processes well developed 
though short. Rostrum relatively longer than in Muatela 
erminea or M, puioriua, the distance from orbit to gnathion about 
equal to width between outer margins of anteorbital foramina, 
the width across canines much less than distance from foramen 
to gnathion. Orifice of anteorbital foramen over anterior root of 
catnassial, and under anterior border of rather large orbit. 
Zygamata rather widely but gradually spreading, strongly bow^d 

• 0. -a ' 
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upward behind middle. Palate rather narrow, its width 
between molars equal to about 1^ times greatest diameter of 
molar, incisive foramina small, ovate, slightly oblique, at level of 
front of canine, the minute median foramen slightly behind 
middle ; posterior extension of palate broader than long, reaching 
about half way from level of molar to hamular ; mesopterygoid 
space about a quarter longer than broad, the hamulars short, 
sliglitly everted. 

Teeth , — In proportion to size of skull the teeth are larger 
than in the members of the other genera of MiisteUnse occurring 
in Europe ; transverse diameter of upper molar much more than 
half width of palate between molars. Upper incisors forming a 
straight row separated at each side from canine by a space about 
equal to transverse diameter of and together ; crowns strongly 
compressed, the antero-poscerior diameter fully twice transverse 
diameter, the anterior face convex, the posterior concave with 

faintly indicated cingulum ; slightly 
larger than P abrujttily much larger 
than the other two teeth together, its 
crown more than one-third as high as 
that of canine and with the pasterior 
concavity extending to outer basal 
portion. Mandibular incisors smaller 
and lower than the upper teeth, their 
crowns projecting obliquely forward, 
the root of implanted in jaw behind 
level of the other two; crowns ob- 
scurely bilid, the outer lobe smaller 
than the inner ; crown arecw of 
about one-third that of the com- 
MnrteH itutries. Teeth. Nat. size, pressed %2 or the subterete Oaninos 

with no special peculiarities ; diameter 
of the upper tooth along alveolus equal to one-half width of 
palate between canines, that of lower somewhat more; shaft 
of upper tooth with posterior longitudinal ridge, and an antero- 
internal ridge which near base curves backward across inner 
side of shaft nearly to ba'se of posterior ridge ; cingulum barely 
indicated ; shaft of lower canine directed a little forward at 
base, a little backward beyond middle, the anterior profile 
strongly convex, the posterior equally concave; surface of 
enamel, especially on basal half of tooth, much roughened* by 
longitudinal wrinkles. Anterior premolar both above and below 
single-rooted, small (crown area about equal to that of and 
together), subterete, the height of the single ilhdeveloped cusp 
scarcely equal to diameter of crown ^in much less in 
Other premolars, except upper carnassial, two-rooted, compressed, 

^ the outline of crown triangular when viewed from the side, with 
^ a|>ex slightly in front of middle of tooth. Crown area of 
f^bout three times that of pm^ ; outline of crown flattened;olliptioal 
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or slightly concavo-convex, the concavity, when present, on outer 
side ; cusp simple, its height a little less than length of crown 
along base, its posterior surface with slightly developed longi- 
tudinal ridge. Crown of somewhat longer than that of pw*, 
but its area much greater owing to widening of strongly convex 
inner side ; cusp essentially as in though somewhat highcjr. 
Second lower premolar about equal in size to pin\ but axis of 
shaft more anterior in position ; essentially like hut 
cusp with faintly indicated anterior longitudinal ridge, and 
posterior ridge*with a slight nodule or rudimentary basal cusp 
(sometimes absent) ; pni^ noticeably larger than pm.^ and with a 
well developed secondary cusp at middle of posterior border of 
main cusp. Upper carnassial long and narrow, the width 

of crown just behind internal lobe less than half length along 
outer border, the internal lobe robust, its diameter in line of 
tooth-row nearly or quite equal to width of trenchant portion of 
crown, its axis nearly perpendicular to main axis of tooth, its cusp 
well developed, about as high as that of ptn^^ and separated from 
main cusp by deep concavity ; main cusp robust, its height 
contained about l!f times in length of crown, its axis slanting 
a little backward, its anterior border with well developed 
longitudinal ridge ; posterior cusp about half as high as main 
cusp, its outer surface sloping obliquely to well dc^veloped 
cingulum, the two cusps connected by a high, sharply trenchant 
and obtusely angled commissure. Lower carnassial with crown 
nearly 2^ times as long as broad, the sectorial portion of the 
tooth consisting of a much distorted triangle, the paraconid 
forming anterior extremity of tooth, its anterior border nearly 
perpendicular, its posterior commissure meeting anterior commis- 
sure of the higher protoconid at an abrupt angle, the two together 
acting in opposition to the angled commissure of upper carnassial ; 
metaconid reduced to a subterete postero-internal process on 
base of protoconid, its area scarcely one-sixth that of larger 
cusp ; crushing portion of crown slightly broader than trenchant 
portion, its outline sub-circular with slightly raised edge, this 
edge forming a noticeable though low postero-external cusp 
separated from base of protoconid by a shallow but distinctly 
angled notch. Second lower molar about equal to heel of 
carnassial in size and essentially like it in form, the crown flat, 
with faintly indicated outer ridge and low postero-internal cusp. 
Upper molar large, its crown area at least equal to that of 
carnassial, its greatest diameter about equal to outer length 
of carnassial (see measurements, p. 378), the diameter of inner 
portion of crown usually much greater than that of outer 
portion, the median construction well marked ; outer portion of 
crown with two small cusps, probably the paracone and metacone, 
the latter more than half as large as former, the outer margin of 
tooth often though not invariably notched between them ; inner 
portion of crown with a slightly curved, ridge-like antero* 

2 B 2 
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external cusp (usually notched or partly divided into two), the 
surface elsewhere finely wrinkled ; in some specimens a minute 
tubercle, perhaps representing the hypocone, occurs near posterior 
border of crown in region of constriction between outer and 
inner portions; cingulum low but evident, especially around 
inner margin of crown. 

Itemarks. — The .well - known pine marten is so strongly 
characterized as to require no special comparisons with any other 
European species except Martea foina (sc(; account of latter). 
Two geographical races are currently recognized, though their 
status is by no means clear. 

Mautks mahtks mahtks Linnteiis. 

1758. [^Iimtela] nuirtcs Linnieiis, Syat. Nat., i, lOfcli od., p. 46 (Svvodon). 
1816. Mlmlcld} sylvcslria Oken. Lchrb. d. Nafcurgoscli., in, pt. 2, p. 1029 
(Ronaming of vmrtes). 

1827. vulgaris Griffith, Cuvier’s Anim. K\ngd., v, p. 123 

(Renaming of rtiartes). 

1847. Maries sylvatica Nilsson, Skand. Fauna, i, 2nd cd., p. 41 (Ronaming 
of viartes). 

1857. Mmtcla martes Blasius, Siiugethicre Deutschlauds, p. 213. 

1910. Mustela martes Trouessart, Faune Mainm. d’Kuropo, p. 72. 

1911. {Maries'\ tnartes Thomas, Proc. Zool. Soc. T-iondon, p. 139, IMarch, 

1911. 

Type locality, — Vicinity of Upsala, Sweden.' 

Oeographical distribution. — Europe north of the Medit(5rranean 
region, from Ireland eastward into Asia. 

Diagnosis. — Throat patch cream-buff or slightly more yellow. 
Colour. — Upper parts a rich dark brown, usually rather near 
the bister of Ridgway, the tips of the longer hairs blackish ; 
underfur light grey, the tips of the hairs tinged with drab or 
with wood-brown ; face essentially like back or not so dark, the 
muzzle and chin usually not darker than forehead ; ear edged 
with buffy drab ; tail very dark brown (nearly the seal-brown of 
Ridgway), its underfur raw-umber or somewhat darker ; feet 
and lower portion of legs blackish; throat-patch varying 
considerably, but as a rule rather pale, nearly cream-buff or 
slightly more yellow. 

Measurements. — For cranial and dental measurements see 
Tables, pp. 376, 378. 

SpccUncns examined.— Twonty, from the following localities: — 

Ireland : Kenmare, Kerry, 1 ; Co. Kerry, no exact locality, 1. 
Scotland ; No exact locality, 1. 

England : Keswick, Cumberland, 1 ; Cockormouth, Cumberland, 1 ; 
Pontrilas, Herefordshire, 1; Ludford Park, Herefordshire, 1; no exact 
locality, 3 (B.M. and U.S.N.M.). 

Norway : Egersund, Stavanger, 3. 

Sweden : No exact locality, 3 (U.S.N.M.). 

, Denmark ; No exact locality, 1 (U.S.N.M.). 

Germany : Southern Germany, 2. 

Austria-Hungary; Bohemia, 1. 
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9. 

Kenmam, Kerry, Ire- 
land. 

Kerry. 

E. Dodson (c). 

94. 3. 27. 1. 

1. 

J. H. Gurney (p). 

72. 1. 10. 1. 

1. 

Scotland. (McLeay.) 

Hargitt Collection. 
W. R. Wilson (c). 

86. 9. 9. 1. 

st. 

Keswick, Cumberland, 
England. 

Cockermouth, Cum- 
berland. 

96. 11. 6. 1. 

6, 

W. R. Wilson (c). 

97. 1. 15. 1. 

6, 

Pontrilas, Hereford- 
shire. 

Mrs. St. John A. 

Matthews (p). 

H. J. Bailey (c k r). 

85. 6. 10. 1. 

6, 

Ludford Park, Here- 
fordshire. 

0. 2. 23. 1. 

2. 

Wales (1828). 

Earl Cawdor (p). 

61. c. u. 

2 d, 1 9, 

Egersund, Stavanger, 

K. H. Schaanuing 

11.6.3. 19-21. 

skulls. 

Norway. 

(c). 


2 skulls. 

Southern Germany. 

Dr. A. Gunther (c). 

188i. 1299f. 

6. 

Bohemia. 

Lord 0. Russell 
(c & p). 

50. 12. 23. 1. 


Martes maktks latinorum Barrett-Hamilton. 

• 

1904. Mustela onartes laiinomm Barrett-Hamilton, Ann. and Mag. Nat.* 
Hist., 7th scr., xiii, p. 389, May, 1904 (Nurri Mountains, Sardinia). 
1910. Mustela martes latinorum Trouossart, Fauno Mamm. d’Europe, 
p. 72. . 

Type locality, — Nurri Mountains, Sardiiiia. 

Geographical distribution, — Mediterranean region (Italy, Sar- 
dinia, Balearic Islands). 

Diagnosis, — Throat patch bull-yellow ; goneral colour lighter 
than in true martes. 

Colour, — Upper parts a rather light brown, the longer hairs 
between the raw-umber and mars-brown of Ridgway, the 
gener&l effect darker in certain lights, e.specially on ^posterior 
half of body ; underfur a pale bluish grey, essentially as in true 
marteSy the tips of the hairs ranging from pale wood-brown to 
clear buff ; face isabella-colour streaked with whitish hairs, the 
muzzle and lips between mars-brown a»id prout-brown ; ear 
edged with huffy drab ; tail like back at base, darker at tip ; 
feet and legs washed with dark brown; throat patch varying 
considerably, but as a rulo approaching buff-yellow\ 

Measurements, — Adult male from Porlezza, Crime, Italy : 
head and body, 470; tail, 23»5 ; hind foot, 94*6; ear from 
meatus, 42. Adult female from San Cristobal, Minorca, Balearic 
Islands : head and body, 430 ; tail, 230 ; hind foot, 87 ; ear 
from meatus, 45. For cranial and dental measurements see 
Tables, pp. 376, 378. 

Specimens examined. — Nineteen, from the following localities : — 

Italy: Porlezza, Como, 11 (Ghidini); near Rome, 4; Milan, 1. 

Sardinia : Nurri Mountaiils, 1 (type). 

Spain : Mancor, Majorca, Balearic Islands, 1 ; San Cristobal, Minorca, 1,^ 

Remarks, — ^The status of this form is very unsatisfactory. *So 
far as qtn be judged from the few specimens examined there is 
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an avera^;e difforcnce, liowcver, between thf^ Mediterranean 
animal and that occurring north of the Alps. Two of the 
s])ecim<ms from Porlezza are darker than the others, in this 
respect agnMung witli the northern animal. 

1. Italy. (C.Coli,) O. Barrett-llamilton 11.1.2.29. 

(»0. 

1. Milan. E. Caveiidisli Taylor 5. 5. G. 8. 

0 ’)- 

1. Nurri Mountains, Sar- E. N. Buxton (r). 95.4.10.1. 

cliniu. subspecies.) 

9. ^lancor, Majorca, Bale- O. Thomas (p). 1. 8. (5. 1. 

aricr Islands. (Jiiuiort.) 

9. San Cristobal, Minorca. (). Thomas 11. 1. 0. 7. 1. 411. 

Bonock (c ]’). 


MARIES FOINA Erxlelxm. 


(Synonymy under subspecies.) 


Gvngraphu'al dintrlhuiion. Central and southern Continental 
Europe, from the Atlantic coast eastward, and from the 
Mediterranean to the Baltic. 


l)iiHjnosJn. - -Third 



Kin. so. 


biir^ei* chct?k-let*lli ol Marten 
niitrtes (ri) and M.fviiia {b). 
Niit. 


upper premolar with outline of crown 
nearly biconvcjx, the outer side occasionally 
flattened, the greatest transverse diameter 
at middle ; upper carna'ssial with inner 
lobe slender, its diameter in line of tooth- 
row equal to only about half greatest 
width of trenchant portion of tooth behind 
middle of crown ; upper molar not so large 
as in M. mnrtcit, its greatest diameter less 
than outer length t)f carnassial, the miita- 
coiie less than half as large as pai*acone ; 
external form as in M. maries^ but fur 


of less fine quality ; colour usually more 
greyish or drab than in Jlf, wartes and seldom with the rich 
brown tints of th(j related species, the throat-patch never strongly 
tinged with yellow. Maiiimse : 4. 

ShttlL Th(? skull resembles that of Marten marten, but may 
usually be distinguished by its greater breadth and less depth. 
Brain-case noticeably wider than high, the general outline when 
viewed from behind nearly as in Muntela erminea and distinctly 
less elevated than in Marten marten, Interorbital region and 
rostrum wdder than in Marten marten, and concavity of dorsal 
profile in nasal region much more pronounced. Anteorbital 
foramen usually suialler than in the , related species, though in 
the same position. Tii other respects the skulls of the two 
animals show no tangible diflerences. 

^ ■ Teeth , — Except as already pointed out the teeth agree with 
those of Marten marten. 
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JRemarks , — TJiough readily distinguishable from Mmies martvs 
by the character C)f the skull and teeth M. font a is BOiuetiines 
difficult to recognize by external peculiarities alone. Usually 
the colour has a slaty or drab cast that is higlily characteristic, 
and the quality of the fur is inferior tn that of the pine inai-teu ; 
but T have setui tanned skins of animals killed in winter which 
wcKj impossible to identify with any degree of certainty. 

Two geographical races have been described. 


JVIautks foina poina Erxlcben. 

3777. [Miistcla] foina Erxlebcn, Syst. Kegni Auim., i, p. 45.S (Ciorniaiiy). 
1792. Maries doiiwsiica I’inel, Actos Sot;. d*llist. Nut., Paris, i, p. 55 (Franco). 
1801. M\ustcld] f[oina] alba Beclistein, Gemoinn. Naturgoscli. Doutsch- 
luiids, I, 2iid od., p. 759 (Tliiiringnn, Germany). 

1857. Mastela faina l^lasius, Silugethioro Dcutsclilands, p. 217. 

1809. Musiela martas var. fagoram Fatio, Fauno Vort. Suisse, i, p. 318 
(Sweden) : namo wrongly attributed to Linnteus, Syst. Nat., i, 
12th ed., p. 07. 

1910. Musiela foina Trouossart, Faune Mamm. d’Europo, p. 72. 

Type locali hj, — :Gormany. 

(jleograplueal distrilndioH, -Range of the species except 
southern Spain. 

Diagnoms , — Longer liairs of back tipped with sepia, the 
general hue of upper parts drab. 

Colour . — Uiiderfur vciy light grey (about grey No, 10 of 
Ridgway) with an evident butfy cast on distal tliird of hairs ; 
long liairs ranging fix)in wood-brown to luars-brown, becoming 
darkA* at tips. As tho long hairs nowliere conceal the, underfur 
the general effect is a light drab resulting from the blending of 
tlic5 two colours, very uniform throughout dorsid surface, though 
usually a little paler on neck and darker on posterior portion of 
back. Tail essentially like body, but darkening toward tip, the 
pencil often blackish. Legs and feet washed with dark brown. 
Ear buffy drab externally, creamy white along rim, tho inner 
surface greyish white. Muzzle, lips and chin broccoli-brown. 
Throat-patch buffy white, darkening to cream-buff alpng outer 
edges. 

Measurements . — Adult male from near St. Gallen, Switzer^: 
land : liead and body, 453 ; tail, 260 ; hind foot, 85 ; ear from; 
meatus, 34. For cranial measurements see Table, p. 377. 

Specimens examined. — Twenty-three, from the following localities 
il^ANCE : Manonville, Meurthe-et-Moselle, 2. 

Germany: Ingelheim, Bheinheasen, 2; Nuremberg, Barariai rv 
(U.S.N.M.) ; southern Germany, 7 (skulls). : £ ^ 

Switzerland : Geneva, 1 (Mottaz) ; Yall4e-de-Jouz, Vaud, 1 (Mottas)t|l 
Thayngen, Schafihausen. S (B.M. and U.S.N.M.); Aarhi^g^, AaraUit 
(U.S.N.M.); Oberrich, St. GaUen, 1. ■ ' .--m 

Si’ain: Silos, Burgos, 1 ; Donasantos, Burgos, 1 (tT.S^N.M.)., . 
iTAXgr; Near Borne, 1. < 
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Gueeck: Mt. Vuno, Ccphalonia, 1 (colour normal; size apparently 
rather small). ' 


9, jUT. 

IManonvillo, Mourtlie-ct- 
^fosollo, Franco. 

Lord Lilford (r). 

95. 9. 5. 12. 

6. 

Ingclhcim, Klicinhesscn, 
(jonnany. 

C. Hilgert (c). 

8. 11. 2. 17. 

6 , 

Ingclhcim, Khoinhesseii. 

G. Barrctt-Hamilton 
(i-)- 

Hr. A. Giintlicr (c). 

11. 1. 2. 102. 

7 .skulls. 

South Germany. 

1299, a g. 

2 4 juv. 

S( halTIiauson , Switzerland. 
(E’. U. yollilwfer.) 

0. Tliomas (p). 

2. 8. 4. 22-23. 

4. 

Oborrich, St. Galleii. 

(h\ If. Zollikofer.) 

0. Thoma.s (p). 

2. 8. 4. 21. 

4. 

Silos, Burgos, Spain. 

Ilov. Saturio Gonza- 
lez(c). 

8. 7. 7. 21. 

1. 

Home, Italy. 

E. Cavendish Taylor 
(i*). 

5. 5. 0. 7. 

1. 

Mt. Vuno, Cophalonia, 
Greece. (C. Mottaz.) 

J. I. S. Whitaker (p). 

8. 10. 1. 9. 


MaUTKS POINA MHDITKRRAXKA BaiTett-HjWliltoIl. 

1898. Miiatcla mnlitcrranea .Barrott-Hamilton, Ann. and Mag. Nat. Hist., 

7th SCI*., 1 , p. 442, Juno, 1898. 

1910. Mustela foina mcdiierranea Trouossart, Faiinc Mamm. d’Europo, 
p. 73. 

Type ZomZ//y.— Sierra cle Jerez, Cadiz, Spain. 

(ieoyrapliical diiftrihiitien , — Southern Spain. 

Charaeterif . — Longer hairs of back tipped witli a light 
ycdlowish brown, the general liuo of upper parts lighter, yellower 
and less drab than in true foina. 

McamremeniH, For cranial and dental measurements see 
Tables, pp. 377, 379. ‘ 

Specimens examined. — Two, the type, frojn the provinco of Cadiz, and 
a second specimen (mummy) from the Biorra Nevada. 

BemarJes . — If the two individuals of Marten foina mediterrayiea 
are not abnormal in colour tho race is rather well characterized, 
T have seen only one skin of true foina that approaclios them, a 
specimen fi*om jlome. 

1 juv. Sierra do Jorez, (]adiz, Spain. A Chaxnnan (c & p). 98. .S. 18. 1. 

(Type of suospecics.) 

MARTES BUNITES Bate. 

1899. Mustela foina Iciicolacliiwa Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th scr., iv, p. 383 (Not of Blanford). 

190G. Mustela foina bunites Bate, Proc, Zool. Soc. London, 1905, ii, p. 318, 
April 5, 190G. 

1910. Mustela foina bunites Trouessart, Fauuo Mamm. d’Europe, p. 73. 

Type ZoraZ//y.- -Kontopalo, Kania, Crete. 

' GeograpUical dinlrihution. - * 

Diagnosis . — In general like Maries foina^ but size^ not so 
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large (condylobajial length <if skull in adult male jiot reaching 
80 mill.), rostral portion of skull not so broad, and pah? throat- 
jiatch so much juicroached on by brown of surrounding jiarts, 
that it is occasionally absent. 

Colour. The colour is ligliter and more yellowish (Jess drab) 
than in Marten fohm foiua, as the long hairs continue a clear 
wood-brown to tips, producing a general effect more lu^arly a 
light isabelJa-colour than drab. The difference is, however, not 
very great. Tail and feet essentially as in M. /. foiua, though 
not so dark. Throat-patch greatly reduced, absent in one of tlie 
seven skins,* and in its most extreme developiiujut re[)resented 
by a mere }ior.se.shoe-sliaped mark, omi extremity of which lies in 
front of each fore leg, while th(‘, anterior })ortiori broadens out 
to form an irregular jiatch covering (iiitiro throat immediately 
behind interramial region. 

Sknll and teeth. Tlui skull and teeth resenilile tho.sc*. of 
Marten foina except for their uniformly smaller size; and the 
relatively somcwh.at less breadth of the rc»sti‘um. 

Menaureiuentn . — External mtiasureiiwuiis of type (young-adult 
male) : hciad and body, 403 ; tail, 255 ; hind foot, 79 ; ear from 
meatus, 39. For cranial and dental measurements sec Tables, 
pp. 377, 379. 

Spccinicns examined. — Seven, all from Crete. 


d, 2. 

Kanoa, Crete. 

ISIisa 1). Bate (o). 5. 12. 2. 18-20. 

1. 

Kutharo. 

Misa I). Bate (c). 5. 12. 2, 21. 

6. 

Kontopalo. 

Miaa D. Bate (c). 5. 12. 2. 22. 

('I'DIK of spociea.) 

skul], 

2. 

Crete. 

Mias D. Bate (c). 5. 12. 2. 37. 

Crete. 

H. 0. Jones, B.N. (c). 'J'J. G. 13. 2 3. 


(leiius MUSTELA Linim JUS. 

(Synonymy under sub-genera.) 

Type spexics. — Mustela erminea Linmeus. 

Geographical distribution . — Northern hemisphere from the 
Arctic coast south in the Old World to northern Africa and the 
Malay Archipelago, and in America to the Andos; in Europe 
east to Ireland. 

Characters. — Skull in general resembling that of Maries, but 
rostrum so shortened that distance from orbit to gnatliion is lesa ; 
than width of rostrum between antoorbital foramina ; auditory ; 
bulla without meatal tube, its outline variable but never flask^;^ 
shaped ; paroccipital process small and flattened, closely applied to^ 
posterior margin of bulla ; dental formula : pm 

* A Bxnall tuft of white hair persists behind each angle of month, 
another iirhront of each fore leg, the largest of .these about 16 mm. 
diamete^^. 
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m ^ ^ = 34 ; uppcir cariifisaial as in Maries, its posterior cusp low 
but well developed, the height of its main cusp about lialf outer 
border of crown ; upper molar between pyriform and pandurate in 
outline, the constriction evident though not deep, the main axis of 
the crown nearly pei'pendicular to sagittal line ; lower carnassial 
without metaconid, the j)osterior heel crossed by a longitudinal 
trenchant ridge ; t»ther tetith essentially as in Maries ; external 
form slender, the muzzle obtuse, the ears low and rounded, the 
legs short, the tail variables in length and in quality of hair, but 
jiever so bushy as in Maries. * 

liemarks . — The genus Mustela, the most widely distributed of 
the strictly terrestrial MastcUnm, is also the richest in species. 
These fall into three main groups, extreme members of which 
might be regarded as generically distinct. The existence of 
species with intc^rmediate cliaract(?rs makes it impossible to 
define these groups by anything more than their taverage 
differences.* They are therefore here tr(5ated as sub-genera. All 
three are represented in Europe. 

KEY TO THE EUROPEAN POIUIS OE MVSTELA. 


IJrain-caso broad, the mastoid width docidodly 
greater than distance botwocn basion and 
palation ; auditory bullic triangular in outlino 

(Sub-goiius Ihitorim, Polecats) M. imtorius, p. 419. 

Undorfur usually bully grey (Central Europe) v, putorim^ p. 423. 

Uudorfur usually yellowish (Southern Spain) M. p, aureoUut^ p. 425. 

Brain-case narrow, tho mastoid width loss than 
or about equal to distance between basion and 
palation ; auditory bulbe not triangular in 
outline. i 

Rostrum flattened above ; inner margins of 
auditory bullai strongly divergent pos- 
teriorly; tail bushy; habits somi-aquatic 
(Sub-genus Lutrcola, Minks) M. lutreola, p. 415. 


Rostrum convex above; inner margins of auditory 
bulhc nearly parallel ; tail not bushy ; habits 
terrestrial (Sub-genus Mustela, Stoats and 
Weasels). 

Tail with conspicuous black terminal area in- 
cluding more than pepcil ; skull with ros- 
trum usually not so wide as interorbital 
region ; condylobasal length of skull never 
less than 43 * 4 mm. in adult male, or than 
35-4 mm. in adult fcmalo; hind foot 
usually more than 43 mm. in males and 
34 mm. in females (Stoats). 

Brown of sides noticeably encroaching on 
yellowish or whitish of underparts, tho 
lino of demarcation irregular ; upper lip 
always brown M. kibernica, p. 398. 


/"At least so far as Luircola and true Mustela are concerned Putorius 
impears to be sharply circumscribed, so that it might readily m regarded 
^ a distinct genus (see remarks on p. 419). 
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Brown of sides not encroaching on yellowish 
or whitish of underparts, the lino of 
demarcation straight; upxjer lip wholly 

or partly white erminray 385. 

Kegion extending from front of rostrum to 
and including |)Ostorbital 
relatively broad and short ; size below 
the maximum for the l<luroi)ean races ; 
condyiobasal length of skull in adult 
males, 43-4 to 48 *0 inm., mandible in 
adult males, ‘23 to 26*4 mm. (Scandi- 
navin Peninsula, except extreme south 

of Sweden) M. e. /'n/imm, p. 387. 

Kegion extending from front of rostrum 
to and including post orbital processes 
relatively narrow and long ; size maxi- 
mum for the European races; condy- 
lobasal length of skull in adult males, 

47 to 52*5 mm., mandible in adult 
males, 25 to 30 mm. 

Zygomatic arches broadly spreading 
(^^tio of zygomatic breadth to con- 
dylobasal length about 51)) ; posterior 
extension of palate unusually short 
and broad (Islands of Islay’ and Jura, 

Scotland) M. c. Hcin^Xy p. 397. 

Zygomatic arches moderately spreading 
(ratio of zygomatic breadth to condy- 
lobasal length about 54); posterior 
extension of palate not unusually 
short and broad. 

White winter coat normally assumed ; 
condyiobasal length of skull in 
adult male seldom over 50 mm. ; 
in adult female seldom over 
45 mm. ; upper carnassial not 
enlarged and thickened (Conti* 
nental Europe from southern 
Sweden to the Alps and Pyrenees) M. c. p. 380. 

White winter coat normally not 
assumed ; condyiobasal length of 
skull in adult male often over 
50 mm. ; in adult female often over 
45 mm. ; upper carnassial enlarged 
and thickened (Great Britain) M, e» ntahUis, p 390. 

Tail without conspicuous black terminal area, 
though a tuft of black or blackish hairs 
may be present in pencil ; skull with ros- 
trum usually wider than interorbital 
region ; condyiobasal length of skull, except 
in specimens from the Mediterranean 
region, often less than 40 mm. in males, and 
34 mm. in females ; hind foot (except in 
M, africana) usually loss than 41 mm. in 
males and 25 mm. in females (Weasels). 

Size about as in the smaller stoats, oondy- 
lobasal length of « skull in adult male, 

48 to 50 mm., mandible in adult male 
about 28 mm., its depth at front of car- 
^nassial, 4*5 to 5mm. ; tail nearly one-half , 
as long as head and. body (africanua 
• group). 
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Brown of sides noticcaldy oncroacliiiif? on 
ynllowish or whitish of uiiderparts, 
the lino of demarcation irregular 

(!\laltii, Azores) .1/. a/ricfuia., 112. 

Brown of sides not encroaching on yellowish 
or whitish of underparts, the lino of 

dennir(!ation straight ((’rote) tjalinihim^ p. 111. 

Size less than in tlio stoats, csnidylohiisal 
lerigtJi of skull in adult male, ::17 to 
17 nun. ; inandihlc in adult male not 
iiure than 21 inni., its dcptli at front 
of earnassial less than 1*5 nun. (true ^ 

Weasels) il/. nivalin, p 101. 

Winter pelage often white ; sizesinail, hind 
foot of males, 20 to ;il mm. (Northern 

and central Knropc) M. n. nicalin, p. 102. 

Winter pelage very randy wliito; size 
nicdinm or large, hind foot of niales 
usually il2 to II jnm. (^lediterraneaii 
region). 

Skull of adult male not infrofjuontly 

11 to l()-li mm. ill eondylohasal • 
length ; hind h^ot of adult male 34 to 
11 mm. ; colour rather dark ((-ontral 

Meditorraiieau region) M. n. bmeamda, p. 106. 

Skull of adult male seldom if ever exceed- 
ing 11 mm. in eondylohasal length ; 
hind foot of adult male 30 to 37 
Him.; colour rather light (Iheriau 
Beniusiila) M, v. iberica, p. 107. 

Sub-oonu.s MUSTELA Linnseins. 

1763. Mushla liimiauis, Syst. Nat., i, 10th ed., p. 16 frypo hy tautonymy 
M. vrmiiit'a LinuaMis). 

1S2'.). Arvloiialr Kaup, ]<hitw.-(»c.seJi. ii. Natiiil. Svst. Buroj). Thierw. i 
p. 30 {t rmiiica), " ’ ’ 

1S2‘). hhs Kaup, Kntw.-desch. u. Nathrl. Syst. Kurop. Thicr\v., i, p. 35 
(viihiinis ninilin). Not of Sehiuz,l.S2 1 182S. 

1311. (lalv Wagner, Sehreber’s vSaugthiere, Suppl., ir, p. 234 Iviilnaria = 
nivalin). 

1S67. Fa'Ioriiis lllasius, Siiugcthiere Doutschlauds, p. 210 (part). 

1805. (Way, Broc. Zool. Soc., London, p. iU (hroHilicnnis, aiirco- 

rvnh is and .vanlliotjrni/s). 

1871. MnslvUna, Bogdanow, Tpy.i. Ooig. Ki-n'mi. Kiumiin;. .ViiiiiieiH', I, Mem. i, 
p. 107. 

1800. Kumuntvla Acloiiue, Faunc de France, :Mainmiferos, p. 02 (vulgaris 
and rrminra). 

1011. Mnnli la Thomas, l*roe. Zool. Soc. London, p. 138, April, 1011. 

Tf^pr sfirnrs. ^Instrla vnninva Linr):nii.3. 

(iroiirapliii iil iHxIrihiitinii. Northern hemisphere, south in the 
Old World to northern AtVie.i, iind in the New World to the 
Andes ; in Europe west to Ireland. 

(Jharacteri). i^orni very slender ; ’tail not bushy ; fur not 
moditied for aijuatie life ; skull without noticeably projecting 
mastoid processes ; auditory bullie not triangular, the inner and 
outer borders nearly parallel ; posterior border of pw* shearing 
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against aiitorior , border of ; other small promolars not 
capaldo of treiicliant action. 

J^rmarhs, — 1"ho suV)-goniis Mnafrla is the most widely 
distributed group in the genus. It is also th(^ ricliast in spe(U(\s 
and local races. About seventy of these are now recognized, 
eleven of which occur in Europe. 


MUSTELA ERMINE A Linnanis. 

(Synonymy under subspecies.) 

GrographUud d Isfribidion. — Europe from the Arctic coast 
to Die Pyre?ie(\s and Alps, and from (Invit Jiritairi eastward 
into Asia. 

Diagnosis . — Skull with narrow brain-case and '.slightly pro- 
jecti ng» scarcely angular mastoid region, the mastoid lireadth 
less than d is t;ince from basion to palatiori ; rostral width across 
canines usually less than interorbital width; auditory l)ull;e much 
longer than Inoad, nearly parallel sMed, rounded ]K)steri()rly, 
truncate anteriorly ; form very slender, the tail slemler and not 
bushy ; colour brown al)Ove, whitish below, tlui line of demarca- 
tion straight ; a \vhito winter pelage assumed in colder })arts of 
range; tail always with black tip imduding more than terminal 
pencil ; iipj)er lip always at least partly white; ear usually with 
a whitish rim. 

Extvrual char drier s.- (lenoral form long end slemler, the 
legs short, the h<)dy cylindrical, (lie neck long and nearly as 
thick •{IS body, tail considerably longer than ()utstretche<l liiTid 
leg. Ear short but app(\'iring distinctly ?ibove fur of head, its 
outline evenly rounded, both outer and inner surbice densely 
clothed with short hair ; muzzle rather liroad and short, tlie 
nostril pjid sluirply defined, entirely n{iked, sc^parated from upp(?r 
lip by a n{irrow haii-y area. Palm and sole completely furred in 
winttu', the tubercles bare in summer ; on l>otli p;ilm and sole 
tlicre is ;i trilobed, ho{irt-shaped tubercular mass {it Inise of 
median digits and a small round pad at base of inner digit ; on 
palm there is an addition.il posterior rouiuled p{id near wrist. 
Fur dense and soft, the longe-st hairs on back {ibout 10 mm. 
in winter, less in summer ; tail rather closely haired, the pencil 
full, usiuilly wider th{in bas{il portion of tail, its longest hairs 
about half as long as vertebrje; fur turning white in winter 
except in warmer parts of ninge. Mamma; : * 4 — 4 = 8. 

Colour . — Upper parts {ind outer surface of legs yellowish 
brown, usmilly a little dar|^er along middle of back and on head, 
the underfur and bases of the longer hairs much p{iler; under- 
parts, inner surface of legs and upper surface of feet whitish or 
yellowish in strong contrast, the line of demarcation betwexm 
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the two colours straight and definite, extendii^g along middle of 
sides of body and neck and passing a little below ear and eye to 
lower edge of muzzle pad, normally leaving upper lip white ; ear 
brown, the rim whitish ; no dark spot behind angle of mouth ; 
tail with terminal fifth and entire pencil black, elsewhere 
ooncolor with back except for an ill-defined yellowish or whitish 
median area which occasionally extends along under surface from 
base toward or to black tip. In white winter pelage the entire 
animal is white or whitish (often tinged with yellow), with the 




exception of the black area of the tail, which remains as in the 
dark coat. 

SkuU . — In general appearance the skull resembles that of. 
Mastela putoriua (p. 421). This is especially true of the dorsal 
profile, the form of the palate, rostruip and interorbital region, in 
i all of which the differences between the two animals are very slight. 
Breadth of rostrum over canines rarely equal to least interorbital 
• w^th. Petition of anteorbital foramen as in M. putorius^ but 
; bnfice relatively largeri the width of plate separating it from;. 
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orbit distinctly less than that of foramen. Fostorbital process 
short, not evidenuy directed backward. Zygomata more widely 
spreading than in M, putorius^ strongly and evenly bowed when 
viewed from the side, the orbital process barely indicated and 
posterior widening absent. Owing to shortness of postorbital 
process and virtual absence of orbital process of zygoma, the 
orbit is less margined with bone than in M.putorius, &ain-case 
longer and narrower than in Mustela putoriusy the outline when 
viewed from above elongate ovate not distorted by the presence 
of conspicuously projecting mastoid regions ; sagittal crest slight, 
even in old individuals ; lambdoid crest moderately developed, 
scarcely overhanging, the condyles usually visible from above. 
Floor of brain-case nearly flat, though with the usual median 
ridge and lateral and posterior depressions present. Auditory 
bullae moderately inflated throughout, about thi-ee-quarters as 
wide as long, nearly parallel sided, squarely truncate in front, 
rounded behind, the meatus not tubular ; anterior extremity of 
bulla not in contact with hamular, and separated from foramen 
ovale by a broad nearly flat area, the length of which is 
about one-half distance between foramina ; inner extremity of 
glenoid surface marked off by a wide, shallow notch. Postorbital 
region abruptly constricted, short, without indication of the 
neck-like elongation which forms so conspicuous a feature of 
the skull of M. putorim. Mandible with lower border slightly 
convex, its posterior fourth somewhat elevated above general 
outline; angular process small but better developed than in 
M, putorim. 

Teeth — Except for their smaller size the teeth are essentially 
like those of Mmtela putorim. Enamel of lower canine not 
rugose. Second upper premolar and third lower premolar more 
compressed than in the larger animal, and with base of cusp 
shorter, so that there is a slight but evident concavity or 
flattening at both anterior and posterior base. Upper carnassial 
with inner lobe projecting more forward than in M, putorim^ so 
that its anterior border extends nearly to level of that of outer 
margin of tooth. Upper molar and posterior lower molar as in 
Mustela putorim, but with metacone more reduced, and m2 
with crown area distinctly smaller than that of heel of carnassial. 


MuSTBLA BRMINEA KRMINEA linnffiUS. 

1758. [MusteUi} erminea LinnsBUS, Syst. Nat., i, 10th ed., p. 46 (Sweden). 
1792. erminea hybema Kerr, Anim. Kingd., p. 181 (name applied 

to the northern true ermine). 

1816. M[ustela1 herminea Okeff, Lehrb. d. Naturgesch., in, pt. 2, p. 1026 
(Benaming of erminea), 

1827. {Mustela erminea) $ maeulata Billberg, Synopsis Faunas Soandinaviae, 
p. 8 (Scandinavia). * 

il857. Fostorius erminea Blasios, S&ugethiere Deutsohlands, p. 228 (part). 
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1877. Putovius erminea Couos, Fur-bearing Animals, '109 (part). 

1910. Putorius {IcHs) erminem Trouessart, Faune Mamm. d*Europe, p. 78 
(part). 

Type locality. — XJpsala, Sweden. 

Geographical distribution. — Scandinavian Peninsula, except 
extreme south of Sweden ; eastern limits of range unknown. 

Characters. — Region extending from front of rostrum to 
and including postorbital processes relatively broad and short; 
size below maximum for the European races : conc^lobasal length 
of skull in adult male, 43 '4 to 48*6 mm.; mandible in adult 
male, 23 to 26*4 mm. ; basal portion of tail (in summer pelage) 
usually lighter below than above. 

Measurements. — Hind foot in each of two males from the 
vicinity of Christiania, Norway, 43 mm. ; in a female from the 
same region, 35 mm. Male and female from Nordre Fron, Lower 
Gudbrandsdal : hind foot, 43 and 34 mm. Two males from 
Lappmark, Sweden : hind foot, 44 and 46 mm^ Adult female 
from XJpsala, Sweden : hind foot, 36 mm. Adult male from 
Stockholm, Sweden : hind foot, 44 * 6. For cranial measurements 
see Table, p. 392.* 

Specifncns examined. — Twenty-five, from the following localities : — 

Sweden: Kareauando, Lappmark, 1 (U.S.N.M.); Wilhelmina, Lapp- 
mark, 1 (U.S.N.M.); Jemtland, 1 (U.S.N.M.); Upsala, 1 (U.S.N.M.) ; 
Stockholm, 2 (U.S.N.M. and Stockholm). 

Norway: Aker, noar Christiania, 2; Brekkobygdon, Trondhjem, 1; 
Nordro Fron, lower Gudbrandsdal, 2; Marestuon, Fillefjeld, Bergen, 1, 
Egorsund, Stavanger, 13. 

JJewarArs. - -The Scandinavian form of Musiela erminea is 
distinguishable from the other European races by its slightly 
smaller size and by the broader rostro-frontal region of the skull, 
characters which appear to be fairly constant. Of the other 
races it perhaps most closely resembles M, erminea ricin&e from 
the islands of Islay and Jura, west Scotland. The white winter 
coat is normally assumed throughout the range of this form. 

d, 6 juv. Aker, Christiania, Nor- Christiania Museum 93. 3. 1. 2, 4. 
way. (b). 

9, Brekkobygden, Trond- Christiania Museum 93. 3. 1. 3. 

hjem. (e). 

d, 9. Nordro Fron, Gudbrands- Christiania Museum 93. 3. 1. 5-6. 
dal. (b). 

9. M a r 0 s t u e n, Fillefjeld, E. R. Alston (p). 79. 9. 25. 21. 

2,500 ft. 

IS skulls. Egersund, Stavanger. K. H. Schaanning(c). 11. 6. 3. 22-34 * 


* In eight skuUs of males from Egejrsund, Stavanger, Norway (all 
sutures closed, teeth slightly or not worn), received after the Tables were in 
type, the averages and extremes aro as follows : candy lobasal length, 44*2 
(43^4-45*2); zygomatic breadth, 24*2 (23*6-25*4); mandible, 23*8 (23*0-, 
34^). Two females from the same locality: condylobasal length, 35*4 
and 88*0; zygomatic breadth, 16*6 and 20*0; mandible, 18*2 a|^d 19*2. 
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MuSTELA ERMINEA iESTIVA KeiT. 

1792. M\iistela\ enninea mstwa Kerr, Anim. Kingd., p. 181 (Germany; 
based on Sohreber’s pi. 137 a). 

1820. Mustela erminea major Nilsson, Skand. Fauna, t, p. 34 (Garlskrone, 
Blekinge, Sweden). 

1857. Fcetorius erminea Blasius, Saugetbiere Deutschlands, p. 228 (part). 
1910. Putorius (Ictis) erminens Trouessart, Fauno Moiiim. d’Europo, p. 78 
(part). 

Type locality . — Germany. 

Geographical distribution . — Continental Europe from southern 
Sweden to the Alps and Pyrenees. 

Characters. — Begion extending from front of rostrum to and 
including postorbital processes relatively narrow and long ; size 
larger than in M. erminea erminea ; condylobasal length of skull 
in adult male, 47 to 51 mm.; mandible in adult male, 25 to 
29 mm. 

Measuremeiijs, — ^Two young adult males from Pic. du Midi, 
Hautes-Pyrenees, France : head and body, 235 and 240 ; tail, 
82 and 85 ; hind foot, 44 and 44; ear from ip^atus, 17 and 17. 
Three males from Strass, near Burgheim, Bavaria : head and 
body, 2G5, 270 and 280 ; tail, 90, 100 and 102 ; hind foot, 44, 
47 and 48. Two females from the same locality : head and body, 
240 and 240 ; tail, 80 and 90 ; hind foot, 38 and 40. Average 
and extremes of eight adult males from the vicinity of 
St. Gallen, Switzerland: head and body, 271 (251-292) ; Ijail, 
104 (94-111); hind foot, 47 (45-50). Three adult females 
from tlie same region : head and body, 226 (218-242) ; tail, 89 
(85-98) ; hind foot, 38-8 (37*6-41). 

Specimens examined. — Sevonty-nine, from fcho following localities : — 
Denmark: No exact locality, 2 (skulls, Coponhagon); Amager, 1 
(skull, Copenhagen); Faaborg, Fyn, 4 (skulls, Copenhagen); Vestervig, 
Jutland, 1 (skull, Coponhagon). 

HoiiiiAND : Texel Island, 1. 

France: Pic du Midi, Hautes-Pyr^n^es, 2; Manonville, Meurtho-et- 
Mosolle, 1. 

Germany: Neustadt, Wied, 1 ; Ingolheim,BheinhesBen,8; near Magde- 
burg, 2; Bloiche, Saxony, 6; Moritzburg, Saxony, 1 (U.S.N.MJ; Rudol- 
stadt, Thurlngen, 3; Marxhoim, Bavaria, 4; Strass, near Burgheim,. 
Bavaria, 5 ; no exact locality, south Germany, 6 (skulls). 

Austbia-Hunoaby : Csall6kdz-Somorja, Pressburg, Hungary, 1. 
Switzerland : Frfite-do-Sailles, Vaud, 1 (U.S.N.M.) ; Frutigen, Bern, 1 
(U.S.N.M.); Rorbas, Bern, 1 (U.S,N.M.) ; Zurich, J (U.S.N.M.); St. 
Gallen, 4 (U.S.N.M.) ; Degersheim, St. Gallen, 5 (U.S.N.M.) ; Rorschach, 
St. Gallen, 1 (U.S.N.M.) ; Zdberwangen, St. Gallen, 6 ; Untervatz, Orisons, 8 
iB.M. and U.S.N.M.); Prattigau, Orisons, 1 (U.S.N.M.): Vais, Orisons, 1 
I U.S.N.M.); Obersaxen, Orisons, 1 (U.S.N.M.); Pontrosina, Orisons, 1 
I U.S.N.M.) ; Soan&, Orisons, 1 (U.S.N.M.) ; Poschiavo, Orisons, 1 (U.S.N.M.); 

! Sms, Orisons, 2 ; Osogna, Ticino, 1 (U.S.N.M.). 

Remarks . — ^The ermine of central Europe differs from that of 
Scandinavia in slightly greater size and in the narrower rostro- 
frontal region of skull. The white winter pelage is normally 
^assume^ throughout the rai^e of the form. 



390 


GARNIVOBA ‘ 


As shown by both external and cranial meai^urements the two 
specimens from the Pic clu Midi are unusually small. It is 
possible that they represent a peculiar Pyi*eneaii race. 


6, 

Texel Id., Holland. 

J. L. Bonhote (c & 
V)- 

0. Thomas (p). 

8. 10. 26. 1. 

2 6. 

Pic du Midi, Hautes Pyr6- 
ii6ofl, France. (A, Robert.) 

8. 9. 1. 52-53. 

. 6. 

Manonville, Meurthe - et - 
Moselle. (Loinont.) 

Lord Lilford (p). 

11. 1. 1. 139 

9. 

Untervatss.Grisons, Switzer- 
land. (K.II.Mlikofer.) 

0. Thomas (p). ^ 

4. 4. 6. 33. 

9. 

Ems, Orisons. (JiJ. IT, Xolli- 
kofer,) 

0. Thomas (p). 

2. 8. 4. 25-26. 

6. 

Neustadt, Wied, Germany. 
(Schneider.) 

Lord Lilford (r). 

11. 1. 1. 138. 

5 6/6 9, 

Ingolhoim, Bheinhessen. 

C. TTilgert (c). 

8. 11. 2. 22-28. 

2. 

Magdeburg, Prussia. 

Dr. W. Wolterstorff 

0. 2. 8. 6-7. 

4 6, 

Bleiche, Saxony. (H. Tor- 

Lord Lilford (p). 

11. 1. 1. 140- 


nit z.) 

• 

143. 

6. 

M a r X ho i m, Bavaria. 
(WoltersU)rff.) 

Strass, Burgnoim. (Kor- 
bitz.) 

Lord Lilford (p). 

11. 1. 1. 145. 

6, 

Lord Lilford (p). 

11. 1. 1. 144. 

6. 

South Germany. 

Dr. A. Gunther (c). 

59. 9. 6. 64-69. 

1. 

Osall^koz - Somorja, Press- 
burg, Austria-Hungary. 

Budapest Museum 
(E). 

94. 3. 1. 1. 


Mustkla krminea stabilis Barrett-Haniilton. 

1904. Putorius erminetis stabilis Barretfc-Hamilton, Ann. and Mag. Nat. 
Hist., 7th ser., xiir, p. 394, May, 1904. 

1910. Putorius (Tctis) ermincus stabilis Troucssart, Faune Mamm. d’Europo, 
p. 79. 

Type locality, — Blandford, Dorset, England. 

Geographical distrilmtion, — Mainland of Great Britain. 

Diagnosis, — Size slightly greater than in M. erminea eestiva : 
condylobasal length of skull in adult male, 49 to 52*4 mm. ; 
mandible in adult male, 27 to 30 mm. ; teeth usually larger than 
in the continental races, a peculiarity especially noticeable in the 
upper carnassial ; colour averaging slightly darker above and 
less strongly yellow below than in the continental forms (though 
in extreme instances the underparts are between buff and straw- 
yellow, quite as in the brightest continental specimens) ; tail 
usually without distinct lighter area below. 

Measurements, — External measurements of type (adult 
female) : head and body, 244 ; tail, 105 ; hind foot, 43 ; ear from 
meatus, 22. Another adult female frgm the type locality : head 
and body, 245 ; tail, 102 ; hind foot, 43 ; ear from meatus, 21. 
Two adult males from Banstead, Surrey : head and body, 270 
and 278 ; tail, 119 and 119 ; hind foot, 47 and 49. Two adult 
mAes from Wales : head and body, 274 and 280; tail, ^20 and 
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120; hind foot, ^8 and 48*6. Adult male from Farr, Daviot, 
Inverness : head and body, 254 ; tail, 110 ; hind foot, 48*5. 

Spedmeiis examined. — Soventy-four, from the following localities : — 
Scotland: Thurso, Caithness, 1; Sutherlandshiro, 1; Cromarty, 4; 
Annadale, Skye, 2 ; Farr, Daviot, Inverness, 1 (Wilson) ; Stockbriggs, 
Lanark, 9 ; Wysoley, Dumfries, 2 ; Ecclefechan, Dumfries, 1 (U.S.N.M.). 

Walks ; North Wales, no exact locality, 1 ; Nannorch, Flintshire, 2 ; 
Yaynol, Carnarvonshire, 2 ; Usk, Monmouthshire, 2 ; St. Brides, Pembroke- 
shire, 1 ; St. Fagan’s, Cardiil. 

England: Riding-Mill-on-Tyno, Northumberland, 1 ; Westmoreland, 1 ; 
Doncaster, YorlAhire, 2 ; Leeds, Yorkshire, 1 (U.S.N.M.) ; Gainsborough, 
Lincolnshire, 1; Derbyshire, 1; Sandringham, Norfolk, 3; Lowestoft, 
Suffolk, 1; Bury St. Edmunds, Suffolk, 1; Friswell, Cambridgeshire, 8; 
Rugby, Warwickshire, 1; Graftonbury, Hereford, 3; Tring, Hertford, 2; 
Felden, Hertfordshire, 1; Banstead, Surrey, 2; Laseley Park, Guildford, 
Surrey, 1 ; Buckland, Somerset, 2 ; Blandford, Dorset, 3 ; Eversley, 
Hampshire, 1; Whitechurch, Hampshire, 1; Sol borne, Hampshire, 1;^ 
Staplehurst, Kent, 1 ; Horsham, Sussex, 2 ; Mayfield, Sussex, 3. ^ 


Memarha.^Jw the British stoat the change to the white 
winter coat does not take place so regularly and completely as in 
the continental forms. Tliis is particularly true in central and 
southern England. Apart from this character, of problematical 
value, the animal is distinguishable by its heavy teeth. A few 
small though apparently well developed skulls from the north 
of Scotland indicate the possible existence there of a local form 
somewhat resembling true erminea. 


9. 


3 9. 


d, 9f 

6 . 

8d,st. 


Thurso, Caithness, Scot- 
land (Mrs. J. Edis). 
Cromarty. 

Annadale, Skye. 
Sutherlandshire. 
Stockbriggs, Lanarkshire. 


W. R. Sherrin (p). 

W. R. Ogilvie-Graiit 
(c & p). 

Dr. Hastings (c & p). 
W. Paterson (c & p). 
E. R. Alston (c & p). 


9. 1. 9. 1. 


11.1. 3.175-177. 

11.1.3.395-396 
8. 11. 26. 1. 

79. 9. 25. 16, 18, 

20 . 


3 d, 9. Stockbriggs, Lanarkshire. E. R. Alston (c & p). 


9. 

Stockbriggs, Lanarkshire. 

d, 9. 

Nannorch, Flintshire, 
Wales. 

2 9. 

Vaynol, Carnarvonshire. 

2 d. 

Usk, Monmouthshire. 

St. Brides, Pembroke- 
shire. 

1. 

St. Fagans, Cardiff. 

st. 

Derbyshire, England. 

st. 

Sandringham, Norfolk. 

2 Bt. 

If 

Sandringham, Norfolk. 

9Bt. 

Lowestoft, Suffolk. 

Bt. 

Bury St. Edmunds, Suf- 
folk. 

3d, 4 9. 

Friswell, Cambridgeshire. 

d. 

• 

Rugby, Warwickshire. 


E. R. Alston (c & p). 
A. Richardson 

(c & p). 

J. E. Harting (p). 
J.S. Phillips (c&p). 
Hon. C. Edwardes 
(c & p). 

J. Cording (c). 
Index Museum. 
H.M. King Edward 
VII. (p). 

H.M. King Edward 
VII. (p). 

F. S. Worthington 
(c & P). 

T. Harcourt-Powell 
(c & p). 

W. Farren (c). 

£. E. Austen (c&p). 


79. 9. 25. 14, 15, 
17, 19. 

79. 9. 25. 84. 
11.1. 3.192-193. 

11. 1. 3.194-195. 
87. 8. 6. 1-2. 

90. 12. 5. 1. 

90. 6. 19. 1. 

94. 4. 8. 1. 

96. 4. 13. 1. 

96. 11. 24. 1-2. 

98. 2. 15. 1. 

87. 2. 28. 1. 

4. 6. 8.1-8.* 
11.1.8.181. 
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MEASUBEMENTS OF MUSTELA EBMINEA— continued. 
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3,2 9. 

Graftonbury, Hereford- 
shire. * 

W. E. do Winton (p). 

11.1.3.178-180. 

2 9. 

Tring, Hertfordshire. 

Hon. N. 0. Roths- 
child (p). 

11.1.8.182-183. 

6, 

Felden, Hertfordshire. 

11. 1. 3. 184. 

1. 

Nr. Hounslow, Middle- 

W. Phillips (p). 

60. 1. 23. 2. 

9. 

sex. 

Guildford, Surrey. 

G. Dalgleish (c Ap). 

4, 4. 3. 1. 

6 st. 

Horsham, Sussex. 

Sir E. G. Lodor, 
Bart, (c & p). 

6. 7. 14. 1. 

3, 9. 

Mayfield, Sussex. 

C.H. B.Grant(cAp). 

11.1.3. 186-187. 

3. 

Selborne, Hampshire. 

Dr. R. Bowdler 
Sharpe (c & p). 

2. 11. 29. 1. 

9. 

Whitchurch, Hampshire. 

W. E. do Winton 
(c A p). 

11. 1. 3. 185. 

3, 9. 

Buckland, Somerset. 

R. Hooper (c & p). 

11.1.3.190-191. 

9. 

Blandford, Docsot. 

J. C. Mansell Plcy- 98. 5. 13. 2. 
dell (c & p). i'Pf/pc of subspecies.) 

2 9. 

Blandford, Dorset. 

W. T. Blanford 
(c & p). 

11.1.3.1H8-189. 


Mustela krminea rioin^e Miller. 

1904. Putorim ermUtca Barrctt-Hamilton, Ann. Scottish Nat. Hist., v, 
p. 203, October, 1904. 

1907. Putorius crminca ricinm Miller, Ann. and Mag. Nat. Tlist., 7th sor., 
XX, p. 395, November, 1907. 

1910. Putorms ermineus ricinm Trouossart, Fauno Mamm. d’FiUropo, p. 80. 

Type locality,- -Islay House, Islay Island, Scotland. 
Geographical distribution, — Islands of Islay and Jura, off coast 
of south-west Scotland. 

Characters, — Size a little less than in M, crminca stahilis and 
about equal to that of M, e, sestiva : condylobasal length of skull 
in adult male, 47 to 50 mm. ; mandible in adult male, 27 to 
29 mm. ; zygomatic arches unusually wide-spreading ; posterior 
extension of palate relatively wider than in any of the other 
known forms. 

Measurements, — External measurements of type (adult male) ; 
head and body, 254; tail, 105; huid foot, 43 ; ear h‘om meatus, 
22. Two other males from the type locality : head and body, 
270 and 270 ; tail. 111 and 114; hind foot, 47 and 46. Two 
adult females from the type locality: head and body, 231 and 
234 ; tail, 95 and 105 ; hind foot, 38 and 39. Two adult males 
from Jura : bead and body, 220 and 225; tail, 120 and 125; 
hind foot, 45 and 46 * 5. 

Specimens examined , — Thirteen, six from Jura and seven from Islay 
(B.M. and Cambridge). . 

Bemarks, — While readily distinguishable from the large true 
stahilis of England, the Islay and Jura stoat will probably prove 
to be more nearly related to the smaller form occurring on the 
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mainland of Scotland, when the status of the Scotch animal is 
more clearly understood. 

1. Islay, Scotland. H. Morrison (c & p). 7. 10. 9. 1. 

(Type of subspecies.) 

<5, 2 9. Islay, Scotland. H. Morrison (c & p). 11. 1. 3. 196-198. 

HUSTELA HIBERNICA Thomas and Barrett-Hamilton. 

1895. Putorius hibernicus Thomas and Barrett-Hamilton, The Zoologist, 
.3rd fsor., xix, p. 126, April, 1895 (Ireland). 

1895. Putorius hibernicus Thomas, The Zoologist, 3rd sor., xix, p. 226, 
June, 1895 (Isle of Man). 

1900. [Musteld] hibernica Schulze, Zeitschr. fiir Naturwissensch., liXXiii, 
p. 22i; 

1910. Putorius (Ictis) hibernicus Trouessart, Faune Mamm. dVEurope, p. 80. 

Type locality, — Enniskillen, Co. Fermanagh, Ireland. 

Geographical distribution. Ireland and the Isle of Man. 

Diagnosis. — Like Mnstela erminca Vmt slightly smaller (hind 
foot in adult male rarely attaining 50 mm. ; condylobasal length 
of skull in adult male, 44 to 50 mm.) ; ear and upper lip without 
whitish edging ; brown of sides of body usually encroaching on 
yellowish or whitish of underparts, frequently so much so as 
to extend completely across throat and middle of belly, the 
line of demarcation, except in rare instances, very irregular. 

External characters. -The general external characters, includ- 
ing the proportion of tail to head and body, and the long, 
full pencil, are as in Mustela ermined ; mammic usually more 
numerous : a 2 — 2, t 3 — 3 or 4 — 4 = 10 or 12. 

Colour . — Except in the rare instances in which a partial or 
complete white coat is assumed in winter, the actual colo^ir is 
very constant throughout the year, and such variation as there 
is appears to be due chiefly to the greater or less abundance of 
the long hairs on back. These hairs are a dark glossy brown 
very nearly the bistre of Ridgway. The hairs of the dense 
underfur are smoke-grey at base, changing to a yellowish broccoli- 
brown distally. From the varying combinations of these elements 
different shades of brown result which range from a yellowish 
bistre toward isabella-colour,.the bistire usually more pure along 
median dorsal region and on head, the isabella-colour on sides, 
legs and tail. Upper lip and entire ear concolor with dark 
area. No dark spot behind angle of mouth. Feet usually dark 
but frequently varied with whitish, this colour appearing at tips 
of toes and spreading upwards. Tail without evident lighter 
area on under side. Underparts varying from a creamy white 
to a pale straw-yellow. The line of demarcation between the 
dark and light areas is very variable in both form and position. 
In the extreme development of the light area the line of demarca- 
tion extends along sides in the same position as in Mustela 
ermineay except that it passes somewhat further below ear and 
^joye^iShd ends at or just above angle of mouth. In the extreme 
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extension of the dark area the brown forms a band 20 mm. wide 
across throat just in front of fore legs, and spreads over whole 
median region of belly, so that the white is confined to three 
patches, one extending from chin to throat-band, another occupy- 
ing chest between front legs and spreading on inner side of 
forearm, and the third in region between hind legs and spreading 
on inner surface of thighs. Between these extremes every 
gra^dation may be found, including the most irregular arrange- 
ments of isolated dark spots in the regions where the dark cross 
bands occur. ' 

Skull and teeth. — Except for their slightly smaller size the 
skull and teeth are indistinguishable from those of Mmtela 
erminea. The difference is, however, particularly well marked as 
compared with the large British M. erminea stabilise the nearest 
geographical ally. 

Measurements. — External measurements of type (adult male) : 
head and body, 228 ; tail, 88 ; hind foot, 42 ; ear from meatus, 
21. Average and extremes of four males from Cappagh, Water- 
ford : head and body, 271 (256-283); tail. 111 (103-117); hind 
foot, 48*2 (46-51). Average and extremes of three females 
from Powerscourt, Co. Wicklow : head and body, 209 (205-221) ; 
tail, 78 (77-81) ; hind foot, 37*6 (36-40). For cranial measure- 
ments SCO Table, p. 399. 

Specimens examhied. — Forty -four, from tho following localities : — 

IiiKLAND : Garrick, Donegal, 1 ; Oolebrooke, Fermanagh; 8 ; Enniskillen, 
Fermanagh, 2 ; Clandeboye, Down, 1 ; Glaslough, Monaghan, 1 ; Board- 
mills, Down, 2 ; Castlo Ilamilton, Cavan, 1 ; Mountain stown, Meath, 3 ; 
Clonbrock, Galway, 1 ; Woodfair, Galway, 1 ; Carna, Galway, 1 ; Temple- 
more, Tipperary, 1; Goashill, Kings, 1; Powerscourt, Wicklow, 4; 
Bagenalatown, Carlow, 1 ; New Boss, Wexford, 4 ; Arthurstown,* Wex- 
ford, 2 ; (Jappagh, Waterford, 4 ; Lismore, Waterford, 1. 

IsLF. OF Man : Lewaig, Bamsey, 1 ; Santon, 2 ; Tholt-y-Will, Snaefell, 1. 

Jiemarks. —The Irish stoat is strikingly distinct from the 
other Eiiropejin species of tho sub-genus Mustela, though super- 
ficially re.semb)ing certain North American members of the 
group. It is at once recognizable hy the combination of black- 
tipped, heavily pencilled tail with entirely dark ear and upper 
lip. It is also the only European stoat in which the line of 
demarcation on sides of body is irregular and in which the dark 
colour of sides tends to invade the light ventral area. In 
exceptional instances the colour pattern of body is like that of 
Xustela erminea. While the colouring of the body and head 
suggests that of Mustefa nivalis, the animal is evidently a true 
stoat, as shown by tho heavily-pencilled, black-tipped tail and 
tho form of the skull. 

6 st. Garrick, Donegal, Ireland. Hon. if. 0. Boths- 0. 5. 17. 1. 

child (p). ' 

3/.> Oolebrooke, Fermanagh. Sir D. Brooke (c&p). 11. 1. 3. 199-201, 

*15 


* In four of the forty-one skins examined. 
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6. 

Enniskillen^ Fermanagh. 

J. £. HarMng (c&p). 95. 4. 5. 1. 

(Type of aj^ies.) 

6 st. 

Clandeboye, Down. 

Hon. N. C. Koths- 
child (p).* 

0. 5. 17. 2. 

6. 

Garna, Galway. 

Col. J. W. Yorbury 
(c & p). 

y3. 1. 6. 1. 

st. 

Tomplcmoro, Tipperary. 

E. Ijynan (c & p). 

m. 7. 3. 1. 

2 6. 

Arthurstown, Wexford. 

G. Barrett-Hamilton 
(c & p). 

11. 1. 3. 202-203. 

9. 

Kamsay, Isle of Man. 

P. M. G. Kermode 
(c & p). 

95. 5. 30. 1. 

9. 

Snaefell,*Isle of Man. 

P. M. C. Kormodo 
(c & p). 

11. 1. 3. 204. 

<5, 1 al. 

bauton, Isle of Man. J. 0. Bacon (c & p). 

MySTELA NIVALIS Linnccus. 

(Synonymy under subspecies.) 

1.5 12. 1-2. 


Geographical distribution. — Europe from the Arctic coast to 
the Mediterranean (including the Balearic Islands, Corsica, 
Sardinia, Sicily, and Malta) and from Great Britain eastward 
into Asia. 

Diagnosis. — Size usually less than in Mustela erminea and 
M. hihernica, aud tail usually shorter in proportion to length of 
head and body, the pencil small, its longest hairs not half as long 
as vertcjbne ; skull like that of Mustela erminea^ but with rostral 
breadth over canines relatively greater, frequently exceeding 
interorbital breadth, especially in the larger races in which, the 
skull approaches that of M, erminea in size ; colour much as in 
M. erminea^ but brown of upper parts usually (except in 
Mediterranean races) encroaching on whitish of belly, the line 
of demarcation irregular ; tail with no black except occasionally 
a tuft in pencil ; a white winter pelage in colder portions of 
range. 

External characters, — In general like Mustela erminea, but size 
usually less, and tail relatively shorter (scarcely more than one 
quarter head and body, except in the forms inliabiting the 
Mediterranean region), the pencil thin, tapering, never as wide 
as median portion of tail, its longest hairs only one-quarter to 
one-third as long as tail vcrtebrie ; palms and soles hairy, the 
pads bare in summer in northern forms, always in southern 
forms ; ear short but appearing distinctly above fur, its outline 
evenly rounded, both inner and outer surfaces densely clothed 
with short hairs ; fur as in M. erminea. Mammie : *4 — 4 = 8. 

Colour, — Upper parts a yellowish brown similar to that of 
Mustela erminea, but seldom darkening along median dorsal 
region or on head, the brown usually extending to or covering 
dorsal surface of feet ; underfur throughout the dark regions 
paler than distal portion of long hairs ; uhderparts and inner 
. surface of legs whitish or yellowish in strong contrast, but line 
ly^marcajion low on sides of body and uc^ually irregular, the 
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brown tending to encroach on white to such an extent as 
occasionally to pass completely across chest, and frequently to 
form spots and blotches in same region ; upper lip usually with 
some white ; a brown spot varying much in size, and sometimes 
joined with brown of cheek, usually present behind angle of 
mouth ; ear brown like surrounding parts, the rim not 
whitened ; tail concolor with back, the pencil faintly darker or 
occasionally with black hairs, the median ventral region some- 
times faintly paler than rest of tail, but never with definite 
light stripe. In white winter pelage the entire animal is white 
or whitish, the tail sometimes with a few black hairs in pencil. 
The change does not take place regularly except in the colder 
portions of the animal’s range, as in the Alps and central and 
northern Scandinavia. 

/Skull and teeth. — The skull resembles that of Mustela erminea 
in all respects except that the interorbital 
region is often narrower than the rostrum, 
a character most pronounced in the larger 
races that approach M. erminea in size. 
Postorbital process frequently more promi- 
nent than in 3f. erminea^ and zygoma often 
less evenly bowed upward, its upper border 
flattened or sometimes with a distinct median 
concavity and posterior widening as in 
M. putorius. Teeth not distinguishable from 
those of Mustela erminea except by their 
smaller size. 

Bemarhs. — Although the most variable of 
the European Mustelidse this species is always 
„ ^ readily distinguishable externally from the 
other members of the genus Mustela with 
which it is associated by the short thin pencil. 
The discrepancy in width between the rostrum and interorbital 
region, while generally characteristic of the species as compared 
with Mustela ermineay is not perfectly constant. It is invariably 
well marked, however, in adults of the larger southern animals. 
Three races are represented in Europe, a smaller northern and 
central form, and two larger subspecies in the Mediterranean 
region. 



Mustela nivalis nivalis Linmeus. 

1766. [Mustcla\ nivalis Linnseus, Syst. Nat., i, 12th ed., p. 69. 

1777. [Mustela:] vulgaris Krxieben, Syst. Begni Anim., i, p. 473 
(Temperate Europe). 

1811. Mustela gale Fallas, Zoogr. Bossc^Asiat., p. 94 (Benaming o; 
vulgaris). 

Mustela minor Nilsson, Skaud. Fauna, i, p. 85 (Benaming of nivalis) 
1858. P[utorius] minuUis Pomel, Catal. M4th. et Desor. Vert. Foss. Loire 
p. 51 (Neighbourhood of Paris, France). 
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1857. Fcetorius vulgaris Blasius, Saugethiere Deutschlands, p. 231. 

1869. Fcstorius pusitlus Fatio, Fauno Vert. Suisse, i, p. 832 (Not of Audubon 
and Bachman ; substitute for vulgaris). 

1695. Putorius nivalis Thomas, The Zoologist, 8rd ser., xix, p. 177, 
May, 1895. 

1900. Putmius nivalis typicus Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th sor., v, p. 42, January, 1900. 

1900. Putorius nivalis vulgaris Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th ser., v, p. 42, January, 1900. 

1908. P{iitorius~\ nivalis var. monticola Cavazza, Bicerche sui ** Putorius 
nivalis " 5 sui Putorius crmincus” d' Italia, Bologna, p. 37 (High 
valleys of the Alps). 

1910. Putcn'ius (Ictis) nivalis, P. (/.) nivalis vulgaris and P. (I.) vulgaris 
minuiiis Trouossart, Faune Mamm. d'Europo, pp. 81-82. 

Type locality. — Province of Vesterbotten, Sweden. 
Geographical disirihutimi.- —Europe from the Arctic coast to 
the Alps and Pyrenees, and from Great Britain eastward. 

Characters.-%-Hize small : hind foot of adult males 29 to 34 mm. ; 
condylobasal length of skull in adult males usually le.ss than 
41 rnm. (36 to 42 mm.). 

Measurements. — Two adult males from Cromarty, Scotland : 
head and body, 211 and 215; tail, 65 and 59; hind foot, 34 
and 34 ; ear from meatus, 16 and 15. Two adult females from 
the same region : head and body, 161 and 174 ; tail, 39 and 49 ; 
hind foot, 24 and 25 ; oar from meatus, 12 and 12. Two adult 
males from Guines, Pas-de-Calais, Prance : head and lx)dy, 209 
and 212 ; tail, 60 and 58 ; hind foot, 31 and 30. Adult male 
and female from Porte, Pyrenees-Orientales, France : head and 
body, 213 and 187 ; tail, 60 and 54 ; hind foot, 33 and 26. Adult 
male and female from Hatszeg, Hunyad, Hungary ; head and 
body, 196 and 150; tail, 70 and 41; hind foot, 31*4 and 21. 
For cranial measurements sec Table, p. 408. 

Specimens examined. — Ninoty-nino, from the following localities : — 
ScoTiiANo: Thurso, Caithness, 1; Cromarty, 2; South Sutor, Cro- 
marty, 1 ; Black Island, Cromarty, 1 ; Elgin, 1 ; DaVa, Elgin, 1 (Wilson) ; 
Cortachy, Forfar, 1 (Wilson) ; Stockbriggs, Lanark, 3 ; Lamancha, Peebles, 

1 ; Ecclefechan, Dumfries, 2, Wyseby, Dumfries, 1 ; Jardino Hall, Dumfries, 

2 (U.S.N.M.). 

England : Leeds, Yorkshire, 1 (U.S.N.M.) ; Grimsby, Lincolnshire, 1 ; 
Aberia, Merionethshire, 1; Pembrokeshire, 4; Methwold, Norfolk, 1; 
Sandringham, Norfolk, 4 ; Suffolk, 2 (skulls) ; Histon, Cambridgeshire, 2 ; 
Tring, Hertfordshire, 8 ; Soham Fen, Cambridgeshire, 1 ; Saffron Walden, 
Essex, 4; Southall, Middlesex, 1; Eashin^, Surrey, 1 (U.S.N.M.) ; Cole- 
ford, Gloucestershire, 1; Froyle, Hampshire, 1; Blandford, Dorset, 1; 
Poughill, Shalton, Cornwall, 1 ; Stratton, Cornwall, 1. 

Norway : Asker, near Christiania, 1. 

Swbden: Stockholm, 1 (U.S.N.M.). 

Denmark : Helsingor, Zealand, 1 (Copenhagen) ; Amager, 1 (Copen- 
hagen). 

France: Guinea, Pas-de-Calais, 2; Leguevin, near Toulouse, Haute- 
Garonne, 1; Luchon, Haute-Garonne, 1; Port^, Pyr^n^s-Orientales, 4: 
Ax-les-Thermes, Ari^ge, 1 ; Barcelonnette, Basses-Alpes, 1. 

Germany: Brunswick, 1 (U.S.N.M.); Kanigsberg, 8 (U.S.N.M.); 

2 D 2 
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Nuremberg, Bavaria, 1 (U.S.N.M.); Strass, near Burgheim, Bavaria, 1; 
Ingelheim, Rheinhesscn, 3; South Germany, 4 (skull^). 

Austria-Hungary: llaida, Arva, Bohemia, 1; llainspach, Bohemia, 4 
(U.S.N.M.) ; Csall6koz-Somorja, Pressburg, Hungary, 8 ; Hatszeg, Hunyad, 
Hungary, 4. 

Switzerland; Thayngcn, Schallhausen, 3 (U.S.N.M.); Andermatt, 
Uri, 1 (U.S.N.M.); St. Gallon, 1; Mels, St. Gallon, 1 (U.S.N.M.); Watt- 
wil, St. Gallon, 1 (U.S.N.M.); Woiorn, St. Galleii, 1 (U.S.N.M.); Zuber- 
wangen, St. Gallon, 2 (U.S.N.M.) ; Oberongadin, 1 ; Untervatz, Orisons, 1 
(U.S.N.M.). 


Remarks . — The we.asel of central and northern Europe never 
attiiins the large size often found in the Mediterranean races. 
The material at pre.sent available is not sufficient to show 
whether or not the northern animals are all referable to a 
single form. 


6 . 

8 <J. 

2 c5,*9. 
<5. 

4<J. 


Thurso, Caithness, Scot- 
land. 

Cromarty. 

Lamancha, Peobles. 
Stockbriggs, Lanark- 
shire. 

Aberia, Merionethshire, 
Wales. 

Pembrokeshire. 


Mrs. J. Edis (p). 

G. St. Quentin 
(c h p). 

J. L. Bonhote (c & v). 
E. R. Alston (c & p). 

G. H. Caton Haigh 
(c & p). 

G. H. Mills (c & p). 


6 . 

6 . 

<5, 9. 

2 St. 

2 . 

6 . 

? (albino) 
2 (5, 2 9. 


Grimsby, Lincolnshire, 
England. 

Norfolk. ■ 
Sandringham, Norfolk. 

Sandringham, Norfolk. 

Suffolk. 

Histon, Cambridgeshire. 

Soham Fen, Cambridge 
shire. 

Saffron Walden, Essex. 


G. H. Caton Haigh 

(0 & p). 

Dr. C. Hose (c & p). 

H. M. King Edward 
VII. (p). 

H.M. King Edward 
VII. (p). 

Col. E. S. Butler (p). 
Dr. S. F. Harmor 
(c & p). 

P. Bond (3»). 

A. Wright (c & p). 


6. Southall, ^liddlesex. R. G. Wroughton 

(o & p). 

6. ITroyle, Hampshire. W. R. Ogilvie-Grant 

(c & p). 

9. Stratton, Cornwall. W. L. S. Loat (c & p). 

juv. Asker, Christiania, Nor- Christiania Museum 

way. (b). 

2 6. G nines, Pas-de-Calais, O. Thomas (c & p). 

France. 

6, L u o h o n, Haute- O. Thomas (p). 

Garonne. (.1. Hohert.) 

6. L e g u o V i n. Haute- O. Thomas (p). 

Garonne. (/I. llohert.) 

6. Ax-les-Thormes, Ari6ge. V. Builles (p). 

2 d, 1 9. Port6, Pyr6n6os - Orion- G. S. Miller (c). 

• tales. 

9. Baroelonnette, Bassos- O. Thomas (p). 

Alpesv (C. Mottag.) 


11. 1. 3. 300. 

11. 1. 3. 205, 
207, 432. 

11. 1. 3. 433. 
79. 9. 25. 23, 
85-86. 

11. 1. 3. 448. 

11. 1. 3. 444- 
447. 

11. 1. 3. 434. 

11. 1. 3. 208. 

96. 4. 13. 2. 3. 

96.4. 28. 14-15. 

• 

94. 1. 6. 6-7. 

11. 1. 3. 206. 

90. 6. 21. 1. 

11. 1. 3. 436- 
489. 

11. 1. 3. 440. 
11. 1. 3. 441. 

11. 1. 3. 442. 

95. 5. 29. 1. 

94. 6. 6. 10-11. 

6. 4. 1. 36. 

6. 4. 1. 37. 

8. 3. 27. 8. 
8.8.4.166-168. 

8. 8. 10. 44. 
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6 juv. 


3. 


4. 


3. 


3 6, 9. 


S trass, Burgheim, Ba- 
varia. \KGrbitz,) 

Ingelheim, liheinhes- 
sen, Germany. 

South Germany. 

Gsall6koz - Somorja, 
Prossburg, 400 ft. 
Hungary. 

Ilatszcg, Hunyad, Tran- 
sylvania. 


Lord Lilford (p). 

C. Hilgert (c). 

Dr. A. Gunther (c). 
Budapest Museum 

(E). 

C. G. Danford (c). 


11 . 1 . 1 . 96 . 

8. 11. 2. 29-31. 

59. 9. G. 71-73, 

122 . 

94. 3. 1. 2-4. 


n. 2. 2. 17 19. 
3. 11. 8. 19! 


Mustela nivalis boccamela Bechstein. 


1801. Mustela boccamela Bechstein, Gemeinn. Naturgesch, Doutschlands, 
1 , 2nd ed., p. 819 (Sardinia). 

1869. Putoriiis vulgaris var. meridionnlis Costa, Annuario del Mus. Zool. 

della K. Univ. di Napoli, 1865, p. 40 (Southern Italy). 

1900. Putorius nivalis italicus Barret t-Hamilton, Ann. and Mag. Nat. 

Hist., 7tt ser., v, p. 45, .Tanuary, 1900 (Grozzana, highlands of 
Verona, Italy). Type in British Museum. 

1900. Putorius nivalis boccamela Barrett-Hamilton, Ann. and ^lag. Hist., 
7th ser., v, p. 46, January, 1900. 

1900. Putorius nivalis siculus Barrett-Hamilton, Ann. and IMag. Nat. 

Hist., 7th ser., v, p. 46, January, 1900 (Marsala, Sicily). Type in 
British Museum. 

1901. Mustela (Ictis) dombrowskii Matschie, Sitz.-Ber. Gosellsch. Natur- 

forsch. Freunde, Berlin, p. 231 (Siulnita, Houmania). 

1905. [Fmtorius 2 >iMlus] major Fatio, Arch. Sci. Phys. et Nat. Gen6ve, 
4th ser., xix, p. 512, May 15, 1905 (Poscliiavo, Orisons, Switzer- 
land ; see !Mottaz, Bull. Soc. Zool., Geneve, i, p. 169, Novornbor 15, 
1908), Type in Mottaz collection. 

1910. Putorius (Ictis) boccamclay P. (L) nivalis meridionalis^ P. (I.) nivalis 
dombrowskiit and P. (T.) nivalis siculus^ Troucssart, Fauno Mamm. 
d’Europe, pp. 81, 83. 

Type locality, — Sardinia. 

Geographical distribution, — Italy and coast of France m far 
as the Department of Var ; islands of Sicily, Malta and Sardinia ; 
Corsica ? 

Similar to Mustela nivalis nivalis^ but decidedly 
larger, and tail relatively longer ; hind foot of adult males 34, to 
41 mm. ; condylobasal length of skull in adult males usually 
more than 41 mm. (40 to 46-6 mm.). 

Measurements, — Two adult males from Valescure, Var, France : 
head and body, 252 and 250 ; tail, 88 and 80 ; hind foot, 37 ' 6 
and 38; ear from meatus, 21 and 19. Adult male from Agay, 
Var, France : head and body, 265 ; tail, 86 ; hind foot, 41 ; ear 
from meatus, 20. Adult male from vicinity of Genoa, Italy : 
head and body, 240; tail,, 80 ; hind foot, 37-6. Young adult 
male from near Verona, Italy (type of italicus) : hind foot (dry), 
32 * 4. Adult male from Marsala, Sicily : head and body, 250 ; 
tail, 90 ; hind foot, 39. A second male from the same locality 
(type of siculus): hind foot, 34 '2. Adult male from Malta; 
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head and body, 173 ; tail, 62‘; hind foot, ^34. For cranial 
measurements see Table, p. 410. 

Specimens examined, — Forty-six, from the following localities : — 

Fbance. — Valescure, Var, 2 ; Agay, Var, 1. 

SwiTZEniiAND ; Somvico, Ticino, 1 (U.S.N.M.) ; Bogno, Ticino, 1 
^.S.N.M.) ; Buggiolo, Ticino, 1 (U.S.N.M.) ; San Lucio, Ticino, 1 ; 
Poschiavo, Grisons, 4 (U.S.N.M. and Mottaz, including type of major). 
These Swiss specimens are intermediate between boccamela and nivalis, 
though nearer the former. 

iTAiiY : Padola, Cadore, 1 (Turin), not typical ; Turin, 1 ; near Genoa, 1 ; 
near Verona, 3 ; near Florence, 2 (U.S.B.M.) ; near Borne, 2. 

Sicily : Balostrate, 2 ; Marsala, 3 ; Palermo, 6 (B. M. and U.S.N.M.). 

Sakdinia : No exact locality, 4 ; Cagliari, 3. 

Malta ; No exact locality, 3 ; Ghallis, 4 ; Bingemma Fort, 1. 

Boumamia ; Malcoci, Dobrudscha, 1 (U.S.N.M.). 

Bemarks . — Although showing a perplexing amount of indi- 
vidual variation*^ the weasel of the central Mciditerranean region 
must be regarded as distinct from that of central and northern 
Europe. A small percentage of southern specimens cannot be 
identified with certainty ; but typical fully adult males of 
hoccamela are strikingly different from the animal occurring 
north of the Alps. 


6 , 

6 , 

9. 

6 . 

6 . 

2 6,19. 

6 . 

4 6. 

2 <5, 1 9. 

6, 2 al. 
8al. 


juv. 

9. 

S 6,19. 
9. 


Valescure, Var, Franco. 
Agay, Var. 

St. Lucio, Ticino, Switzer- 
land. {E. H. Zollikofer.) 
Turin, Italy. 

Genoa, Liguria. 

Verona (Conte degli Oddi), 
(99. 

Balestrato, Sicily. 
Palermo. 


G. S. Miller (c). 
G. S. Miller (c). 
O. Thomas (r). 


8, 8. 4. 170. 
8. 8. 4. 169. 
2. 8. 4. 27. 


E. 0 a V e n d i s h 5. 6. 6. 11. 
Taylor (p). 

Lord Lilford (p). 95. 11. 4. 1. 

O. Thomas (p). 99. 11. 1.1. 13. 

11. 11. 1. Type of italicHs Barr.-Ham.) 
J. I. S. Whitaker (r). 95. 3. 4. 4. 

J. I. S. Whitaker (p) . 98. 10. 6. 3. 

95. 3. 4. 1-3. 


Marsala. 

Cagliari, Sardinia. 
Sardinia. 

Sardinia. 

Malta. 

Malta. (MicalUf.) 
Ghallis. 

Bingemma Fort. 


J. 1. S. Whitaker (p). 95. 3. 4. 5-7. 
(95. 3. 4. 5. Type of siculus B.-IIam.) 
E. N. Buxton (v). 95. 4. 16. 1-3. 

Genoa Museum (p). 86. 11. 3. 1-3. 
Purchased (Linn®a, 86. 7. 10. 2. 
Berlin). 

C. A. Wright (p). 94. 11. 26. 1. 

C. A. Wright (p). 95. 1. 2. 1. 

C. A. Wright (p). 7. 7. G. 1-4. 

0. A. Wright (p). 7. 7. 6. 6. 


* Studied in much detail by Cavazza, Bicorcho sui *^Putorius nivalis’* 
e sui ” PutoriuB ormineus ” d* Italia (Bologna, Zanichelli), 1908, Studien 
fiber die in Italien vorkommenden Wieselarton der Untergattung Arctogale 
(Zool. Anzeiger xxxiv, pp. 582-603), 1909, Sulle Donnole e suU* Ermellino 
jii Itfdia (Boll. Soo. Zool. Ital. xviih, 1909, and Contribute alia conoscenza' 
della vita e delle abitudini della Donuola, Putorius nivalis, Linn. (ibid, 
xix, pp. 65-82), 1910. 
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Mdstei^ ElVALis IBEBICA Barrett-Hamiltoxi. 

1900. Putorius nivalis ihericiis Barret t-Hamiltoii, Ann. and Mag. Nat. 

Hist., 7th ser., v, p. 45, January, 1900. Type in British Museum. 
1905. PiLtoriVrS hihericm Seabra, Bol. da Dirccg. Gen. da Agrlcultura, 
Lisboa, viii, no. 2, p. 69. 

1910. Putorius nivalis iberica Trouessart, Fauno Mamm. d*Europo, p. 63. 
Type locality, — Seville, Spain. 

Geographical distribution, — Iberian Peninsula and Balearic 
Islands. * 

Diagnosis, — Intermediate in size between Mustela nivalis 
nivalis and M, n, horcamela, though nearer the former (hind foot 
in adult males, 30 to 35 ; condylobasjil length of skull in adult 
male, 39 to 43 mm.) ; colour of upper parts a huffy clay-colour, 
not so dark as in the other races. 

Measurements, — Adult male and female from the neighbour- 
hood of Silos^ Burgos, Spain: head and body, 225 and 184; 
tail, 59 and 53; hind foot, 27 and 21*8 ; ear from meatus, 15 
and 13. Two adult males from Majorca, Balearic Islands : head 
and body, 191 and 250 ; tail, 79 and 90 ; hind foot, 32 and 35. 
Two adult males from Dehesa de Valencia, Spain : head and 
body, 264 and 278 ; tail, 62 and 62 ; hind foot, 32 and 34. 
Adult male from Seville, Spain (type): hind foot (dry), 31 *4. 
For cranial measurements see Table, p. 411. 

Specimens examined, — ^Twenty-seven, from the following localities : — 
Spain : FajAres, Leon, 1 ; Panticosa, Huesca, 1 ; Arrechavaleta, 
Vitoria, 2; near Burgos, 1; Silos, Burgos, 1; Castrillo de la Koina, 
Burgos, 2 ; La Granja, Segovia, 1 ; Villalba, Madrid, 2 ; Barracas, Castel- 
lon, 2', Dehesa de Valencia, 4 ; Seville, 3 (including type) ; Jerez, Cadiz, 1 ; 
Muro, Majorca, Balearic Islands, 1; Inca, Majorca, Balearic Islands, 2; 
Mahon, Minorca, Balearic Islands, 1. 

PoBTUGAL : Alcocheto, 1. 


Bemarks , — The Iberian weasel appears to be more nearly 
related to Mustela nivalis nivalis than to M^ n. hoccamela. It is 
distinguishable from both of these by its paler colour. 


9. 

Pajdres, Leon, Spain. 

{N, Gonzalez,) 

0. Thomas (p). 

8. 2. 9. 64. 

6. 

Panticosa, Huesca. 

(N, Gonzalez,) 

0. Thomas (p). 

8. 2. 9. 58. 

2 9. 

Arrechavaleta, Vitoria. 
{N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 50-60. 

S, 9 juv. 

Burgos. 

La Granja, Segovia. 

G. S. Miller (c). 

M. de la Escalera (c). 

8. 8. 4. 50>61. 

lal. 

8. 7. 30. 8. 

<5, 9. 

Villalba, Madrid. 

{N. Gonzalez.) 

O. Thomas (p). 

8. 2. 9. 66-67. 

6, 

Barracas, Gastellon.* 

{N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 66. 

3d. 

Dehesa de Valencia. 

(N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 51-53. 

• 

d, 9. 

Bormujo, Seville. 

(Dr. A. Buiz.) 

Lord Lllford (p). 

06. 9. 4. 13-18. 
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9. Seville. [Dr. A. Ruiz.) 

6, Jorez. 

1. Alcochete, Portugal. 

6. Muro, Majorca, Balearic 

Islands. [M. Biuto7't.) 

2. Inca, Majorca. 

9. Mahon, Minorca. 


Lord Lilford (p). 95. 8. 8. 10. 

(Type of sub-species.) 

A. Chapman (c & p). 9. 4. 24. 1. 
Lisbon Museum (e). 3. 11. 13. 1. 
O. Thomas (p). 1. 6. 1. 5. 

O. Thomas and R. I. 0. 7. 1. 7-8. 
Pocock (c & p). 

O. Thomas (p). 0. 8. 13. 1. 


MUSTELA AFRICANA Desmarest. ' 

1818. Musi da africana Desmarest, Nouv. Diet. d’Hist. Nat., xix, p. 376 
(“ Africa ”). 

1895. Putorius a/ncanus Thomas, Proc. Zool. Soc. London, p. 128 (Malta 
and Egypt). 

1900. Putorius nivalis africanus Barrett-Harailton, Ann. and Mag. Nat. 

Hist., 7th scr., v, p. 47, January, 1000. 

1908. 7P[utorins] 7 iivalis var. corsicanus Cavazza, Ricorcho sui “Putorius 
nivalis ” e sui “ Putorius ormineus “ d* Italia,, Bologna, p. 37 
(Corsica). 

1910. Putorius [Tetis) nivalis subpalniatus Trouessart, Faune Mamm. 
d’Europe, p. 85. 

Type locality. — Said to be Africa (no exact locality stated), 
but more probably the Azores, as the type came to Paris through 
the museum of Lisbon, Portugal. 

Geographical distribution, — Egypt, Malta, San thome, Azores. 

Diagnosis. — Like Mustela nivalis hoccamela but larger (hind 
foot of male, 44 to 49 mm,, condylobasal length of skull, 48 to 
60 inra.), tail relatively longer (nearly half as long as head and 
body) and brown of sides usually spreading on underparts, the 
line of demarcation very irregular. 

Colour , — "J'he colour does not differ noticeably from that of 
Mustela nivalis hoccamela. Upper parts wood-brown, in some 
specimens clear and light, in others dark and strongly tinged 
with raw-uinber, the head usually concolor with body but 
sometimes distinctly darker. Tail concolor with back above, 
not so dark below, the pencil usually darker than rest of tail 
and occasionally blackish. Uiiderparts pale cream-buff or buffy 
white, the light ar(;a on chest and belly much encroached on by 
brown of sides, which occasionally passes completely across, 
leaving only a few spots of white. Muzzle and upper lip entirely 
brown, or with a trace of white in front. 

Skull and teeth . — ^The skull resembles that of Mustela nivalis 
hoccamela so closely that 1 can detect no characters others than 
its larger size by which it can be distinguished. In size it fully 
equals ordinary skulls of M, erminea^; but the much broader 
rostrum as compared with interorbital region serves at once to 
^tinguish it. The teeth show no tangibjje characters by which 
ihey may be differentiated from those of M. n. hoccamela except 
jbhat the carnassial is more robust and the small premolars in 
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both jaws tend to be more crowded, so that their crowns are 
usually set more obliquely to axis of tooth-row. 

Measurements^ — ^Two adult males from Tercoira, Azores : head 
and body, 255 and 266 ; tail, 105 and 116; hind foot, 44 and 
44 ; ear from meatus, 19 and 18. Adult from Malta : hind foot, 
44; ear from meatus, 19. 

Specimens examined. — Five, from the following localities : — Malta, 1 ; 
San Thom6, 1 ; Tercoira, Azores, 2; St. Michaels, Azores, 1. 

Itemarlcs. — This African species probably owes its presence in 
Malta and on the Azores to introduction by man. So far as can 
be judged from the description, the Corsican weasel to which 
Cavazza has applied the name covsicanus, is the same animal. 

1. Malta. 

1. San Thom^. 

6. Tercoira, Azores. 

{W. B. Ogilvie-Orant.) 

6, Tercoira. 

9. St. Michaels. 


MUSTELA GALINTHIAS Bate. 

'*1906. Putorius nivalis galinthias Bate, Proc. Zool. Soc. London, 1905, ii, 
p. 319, April 5, 1906. 

1910. Putorius (Ictis) nivalis galinthias Trouessart, Faune Mamm. 
d’Europe, p. 14. 

Type locality. — Crete. 

Geographical distribution. — Island of Crete. 

Diagnosis. — Similar to Mustela africana, but with brown of 
sides not encroaching on underparte, the lino of demarcation 
straight. Skull not known. 

Specimens examined. — Two, both from Crete. 

DemarJes. — Further material may show that the Cretan 
weasel is not distinct from Mmtela africana. The two specimens 
now known are alike in colour and different from any of the 
African or other skins of M. africana examined. Though with- 
out skulls or measurements they evidently represent a weasel 
quite equal to the African animal in size. 

d. Malaxa, Crete. Miss D. Bate (c). 6. 12. 2. 23. 

1. Crete. Miss D. Bate (c). 6. 12. 2. 24. 

[Type of species.) 


0. A. Wright (p). 76. 4. 6. 1. 

Hon. W. Rothschild 4. 1. 1. 6. 
(^)- 

Hon. W. Rothschild 3. G. 5. 25. 

d/S*. Chasseroau 4. 3. 16. 1. 
(c & p). 

Major F. A. Chaves 6. 1. 19. 1, 
(c & p). 
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Spb-Genus LUTREOLA Wagner. 

1841. Lutreola Wagner, Schreber*B Saugtliiero, Suppl., it, p. 289 (lutrcola), 
1843. Vison Gray, List. Spec. Mamm. Brit. Mus., p. G4 (t’lsaw). 

1857. Fcdtorius Blasius, Saugothiere Deutschlaiids, p. 219 (part). 

1871. Hydromustcla Bogdanow, T|)y4. 05ii(. KartaiK i.*. .Viiiibihh'. I, 

Mem. I, p. 167. 

Type species, — Mustela lutreola Linnaeu.s. 

Qeograpliical distribution, — Northern portion of northern 
hemisphere from eastern Germany to the Atlantic coast of North 
America. 

Characters, — Form moderately slender ; tail bushy ; fur modi- 
fied for aquatic life ; skull without noticeably projecting mastoid 
processes ; auditory bulla3 sub-triangular ; preraolars more prehen- 
sive than in Putorius ; inner lobe of upper carnassial functioning 
against apex of pm^ ; anterior border of prn^ sluMiring against pos- 
terior border oipm^ ; point of opposed to posterior border of p7r*2‘ 

Remarks, — Though well characterized in its extreme develop- 
ment, as represented by the type species and the American forms, 
the sub-genus Lutreola grades insensibly into true Mustela through 
such Asiatic members of the genus as Mustela sihirica^ M, cant- 
gula and others. So complete is this intergradation that it may 
well be questioned whether the name Lutreola should be allowed 
to remain in use. The only typical Old World species ranges 
westward into south-western France. 

MUSTELA LUTREOLA Linnseus. 

1766. [Mustela'} lutreola Linmeus, Syst. Nat. i, 12th ed., p. 66 (Finland). 
1777. [Lutra} minor Erxloben, Syst. Regni Anim., i, p. 451 (Renaming of 
lutreola). 

1792. M[mtela} Lutra fulva Kerr, Anim. Kingd., p. il73 (Renaming of 
lutreola), 

1839. ? [Mustela lutreola} var. alba Be S^lys-Longchamps, Etudes de 
Micromamm., p. 46 {nomen nudum), 

1857. Feetorius lutreola Blasius, Saugethiero Boutschlands, p. 234. 

1863. ? Putorius alpinus Og^rien, Hist. Nat. du Jura, iii, p. 59 (highest 
portions of the Jura). 

1879. Lutreola europma Homeyer, Zool. Garten, xxvi, p. 184, June, 1879 
(Substitute for lutreola), 

1910. Putorius (Lutreola) lutreola Trouessart, Faune Mamm. d’Europe, 
p. 75. 

Type locality, — Finland. 

Geographical distribution, — Northern Asia, westward to Fin- 
land and south-western France, southward to eastern Boumania ; 
limits of range not known. European distribution less extensive 
than formerly. 

Diagnosis, — General characters as in the sub-genus Lutreola ; 
colour throughout a rich dark brown, the region about the mojuth , 
whitish, the tip of tail blackish ; head and body about 350 to 
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400 mm., condylobasal length of skull ranging about from 57 
to 65 min. 

Colour, — Back, sides and underparts a rich glossy dark brown, 
nearly the mars-brown of liidgway, the hairs of underfur between 
hair-brown and mars-brown, darker at tips than at base, the longer 
hairs raw-umber, showing a faint greyish cast in certain lights ; 
head slightly darker than back, e8i)ecially on region in front of 
eyes ; interramia and lips to level of middle of muzzle pad whitish \ 
feet sepia ; tail similar to body, but becoming blackish at tip. 




Fio. 83. 

MuHtda lutreola. Nat. size. 


Skull . — The skull is about as large as in females of Muatela 
^putorius. In form it is narrower and less deepened than in 
,M. puioriuSf especially in interorbital region, the dorsal profile 
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less convex throughout and in particular less bent downward 
anteriorly; depth of rostrum at level of front of carnassial 
barely equal to distance from carnassial to front of premaxillary 
instead <jf appreciably greater; orbit larger and moL*e widely 
open posteriorly than in M. putormtiy a peculiarity due chiefly to 
the very slight development of postorbital angle on upper margin 
of zygoma ; auditory bulla moderately inflated, irregularly almond- 
shaped ill outline, its width barely half its length, the meatus* 
slightly projecting but not tubular. 

Teeth , — The teeth are less robust but more prehensive than 
those of Mustela jmtoriuSj the former peculiarity best shown by 
the upper carnsissial, the latter by the premolars seen in profile 
when jaws are closed. In the upper carnassial the transverse 
diameW behind inner lobe is distinctly less than in M. imiorimy 
the anterior cingulum cusp is better developed, the main cusp is 
lower, and the posterior cutting edge has a concave or nearly 
horizontal posterior portion rather longer than the abruptly 
slo})ing anterior portion (in M, putorhiH the cutting edge when 
unworn slopes directly from apex of main cusp to base of 
posterior cusp). Small premolars fitting closely against each 
other when jaws are shut; posterior lower premolar cutting 
against anterior surface of upper carnassial and posterior surface 
of instead of being widely removed from carnassial and 

fitting distinctly inside of 

^ Meamrements , — Adult male and female from Laval, Mayenne, 
France (skins) : head and body, 400 and 350 ; tail, 140 and 130 ; 
hind foot, 59 and 53. Adult from Malcoci, Dobrudscha, 
Houmania (skin) : head and body, 380 ; tail, 130 ; hind foot, 52. 
For cranial measurements see Table, p. 417. 

Specimens examined. — Six, from tho following localities : — 

J^’iiANCK: Vinsac, Gi rondo, 2 (Lataste); Soulao, Girondo, 1 (Lataste); 
Laval, MaycniiG, 2 (Lataste). 

liouMANiA : Malcoci, Dobrudscha, 1 (Scbliiter). 


Sub-denus PUTORIUS Cuvier. 

1817. Putorius Cuvier, Hcgne Animal, i, p. 147 (Type by tautouymy 
Mu stela putorins Linneous). 

1840. Fmtorius Koyserling and Blasius, Wirbolthiere Europas, p. 66 
(]}utorius). 

1857. FeeioTins Blasius, Baugethiere Deutschlauds, p. 219 (part). 

1877. Cynomionax Coues, Pur-bearing Animals, p. 99 {Putorius nigripes 
Audubon and Bachman). 

Type species. — Mustela putorius Linmeus. 

Geographical distrihufion . — Mediterranean region and central 
Europe from Great Britain eastward into China; central United 
States ; exact limits of range not known. 

• Characters , — Form moderately slender ; tail bushy ; fur not 
modified for aquatic life; skull with noticeably projecting. 
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angular mastoid processes ; auditory bullse distinctly triangular iii 
outline ; inner fobe of upper carnassial functioning against 
paraconid of lower carnassial ; interrelationships of teeth essen- 
tially as in Mustela, but small premolars more robust and less 
trenchant. 

liemarhH . — The sub genus Putorius, with three- sp(*cies in the 
Old World and one in America, appears to be the most sharply 
defined of the three groups into which the genus Muatohi is now 
divided. No intermediate forms are known connecting it with 
either Luireoht ov true Miiatela, and if none are found the group 
will probably be regarded as a distinct genus. Two of the Old 
World species occur in Europe, but only one comes within the 
scope of the i:»rcsent work. 

MUSTELA PUTORIUS Linmcus. 

(Synonymy under subspecies.) 

(Haoifraphirfll distribution. from Great Britain east- 

ward, and from the Mediterranean coast to central S(;andinavia. 
Eastern limit of rangci not known. 

Diafjnosis.- -Hkxill with wide brain-case and conspicuously 
aiigubar proj()cting mastoid region, the mastoid breadth decidedly 
greater than distance from basioii to j>alation ; auditory bulhe 
slightly longer than broad, triangular in outlitie ; size nearly 
equal to that of the martens (head and body of adult male alK)ut 
400 mm.) ; form slender, fur coarse, tail rather bushy, tapiiring ; 
colour bidly grey or yellowish overlaid with black, the under- 
parts darker than back. 

External characters. —Form much as in the members of the 
sub-genus Mustela, but apf)eanng less attenuate on account of 
the longer fur and somewhat bushy tail. IJnderfur ratlicii* dense 
and woolly, about 25 nun. long in wint(3r, 15 iniii. in summer ; 
longer hairs coarse and loose, very diflerent in (|uality from the 
undorfiir and not concealing it, their length at middle of back 
about 40 mm. in winter, somewhat less in summer ; tail about 
one-third as long as head and bixly, rather busby, its underfur 
evident, the longer hairs about 30 mm. in length at middle, 
decreasing in length toward tip so that the tail bipers noticeably^ 
from basal half outward. Feet moderately long, more robust 
than in true Mustela, the plantar and palmar tubercles larger, 
bare in summer, furred in winter, the soles alwa}'H thickly 
furred; claws of front feet about G mm. in length, rather 
strongly curved and partly retractile, those of hind fo(5t about 
4 mm. long, slightly curved, not retractile. Head somewhat 
flattened, muzzle rather vide; eyes small; ear low, rounded, 
never conspicuously overtopping fur, its height from* crown 
seldom exce^ing 15 mm. Mamniee : « 4 — 4 = 8. 

Colour. — Feet, tail, chest and intercrural region blackish, I’est 
of body with long black hairs producing a clouded effect over 

2 E 2 
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buiFy grey or yollowish under fur, the two elements of the 
I)elago distinct and not intimately blending, th6 black more pre- 
dominant in winter than in summer, the exact shade of underfur 
ranging from a light bully grey with pale ecru-drab bases to 
the hairs to a clear buft’-yellow throughout; middle of belly 
usually like back and sides and conspicuously lighter than intor- 
crural region and chest ; cliiii, interramia and upper lip to 
muzzle pad whitish tinged with bufly grey, this light area, some- 
what dulled by admixture of brownish hairs, extending upward 
posteriorly as a broad band running between 'ear and eye 
(usually not reaching latter) and across forehead, where it curves 
slightly forward ; face in front of light band dark brown to 
muzzle ; ear whitish grey, the oriheo covered by a tuft of dark 
brown liairs. 

SkuIL — The skull is robust and strongly built, rather flat, 
with short rostrum, short, broad brain-cas(5, and long, nearly 
parallel-sided postorbital constriction. Dorsal profile nearly flat 
from slightly overhanging lambda to between postorbital 
processes, then abruptly bent downward at an anglo of about 
iJO"", the slanting portion less than half as long as the horizontal, 
©cciput squarely truncate, the condyles sometimes visible from 
above, sometimes concealed by the lambdoid crest. Brain-cas(j 
ovate when viewed from above, its outline obscured by the 
strongly developed angularly projecting mastoid region ; sagittal 
crest low or obsolete except in fully adult individuals, joining 
lambdoid crest at middle of a shallow median concavity in out- 
line of latter ; lambdoid crest well developed, slightly over- 
hanging. Floor of brain-case with slight median longitudinal ridge 
and shallow lateral depressions ; a transverse depression in front 
of lip of foramen magnum. Auditory bullie moderately inflated, 
especially along inner edge, about three-quarters as wide as long ; 
the general outline triangular with anterior border shortest, the 
meatus not tubular ; anterior extremity of bulla not in con tact 
with hamular, and separated from foramen ovale by an oblique 
ridge which is marked off from glenoid process by a deep 
conspicuous notch, the distance between bulla and foramen 
about onc-third that between foramina. Postorbital region form- 
ling a conspicuous • nearly parallel-sided neck between brain-case 
and postorbital processes, a character peculiar to this species and 
to Lutra Intra among European Mustelidse, Interorbital region 
slightly broader than rostrum, moderately convex longitudinally, 
a little more convex laterally ; postorbital processes short but 
distinct, directed slightly backward. Rostrum short and heavy, 
the width across canines e(}ual to distance from gnathion to 
anteorbital foramen. Orifice of anteoprbital foramen moderately 
large, bver anterior root of cuirnassial, and wholly beneath 
anterior rim of orbit, the plate dividing foramen from orbit fully 
as Wide as foramen. Zygomata compressed, moderately spreading, 
widest apart posteriorly, the orbital process short but distinct, 
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followed by a b^oad, shallow concavity and a rather abrupt 
posterior convexity. Palate moderately broad, its width between 
molars equal to a little les.s than twice greatest diamet<*r of 







FIO. 84. 

Muatelfi putoriui, Nat. size. 

molar ; incisive foramina small, broadly ovate, oblique, in front 
of canines and very close behind alveoli of incisors, the minhto 
median^ foramen between or behind posterior border; posterior 
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extension of palate longer than broad, emar^inate posteriorly ; 
mesopterygoid fossa parallel sided except for its anterior 
convexity, its total length nearly equal to that of posterior 
extension of palate, the slender hainulars hooked outward. 
Mandible robust, its* lower margin faintly convex from broad, 
ill-defined angular process to middle ; coronoid process high, 
triangular, thci anterior border slightly the longest. 

Teeth . — llelatively to size of skull the teeth are robust and 
strong, though not unusually so. Incisors as in Martes marten, 
but posterior shelf of and P less developed, nud* P loss strongly 
contrasted in size with the two other teeth. Canines lower and 
more robust than in Marten and enamel of lower tooth usually 
less rugose. Anterior preraolar both above and below {pin^ and 
p7n.^) small, single-rooted, the crown area about equal to that of 
outer upper incisor, the ill-developed cusp at front of crown, its 
height scarcely ecjual to width of tooth. Middle upper premolar ^ 

{jjnP) two-rooted, compressed, the 
outline of crown flattened-elliptical 
wlien viewed from below, triangular 
when viewed fi*om the side, the 
apex slightly in front of middle, the 
height a little less than length ; 
cingulum very slightly developed, 
though rather evident at anterior 
and posterior borders of crown. 
Posterior • lower premolar {jnn^) 
essentially like pirP but larger and 
relatively higher, its crown less com- 
pressed posteriorly. Middle lower 
premolar {pn^) intermediate in size 
and form between pnio and pm^. 
Upper carnassial essentially like that 
of Marten fulnn, but with inner lobe usually even more reduced, 
anterior border of main cusp le.ss oblique, and posterior cusp 
slightly larger. Lower carnassial with crown nearly 21 times as 
long as wide, the main trenchant portion of the tooth formed by 
the paracoTiid and protocoiiid, which are essentially similar to 
those of Marten, though a little more compressed ; no trace of 
metaconid ; posterior heel relatively small, its width distinctly 
less than that of base of protoconid, its surface crossed by a low 
but evident longitudinal trenchant ridge, the outer surface of 
which sheers against inner surface of paracone and metacone of 
upper molar. Second lower molar terete, flat, with slight median 
longitudinal ridge, its crown area about equal to that of heel of 
carnassial. Upper molar irregularly pandurate in outline, the inner 
section slightly larger than the outer, the constriction evident 
though not deep ; p/'otocone low, terete, at middle of inner 
section of tooth ; paracone and metacone small, confluent, the 
paracone slightly larger than protocone, the metacoi^ much 
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smaller, the outer border of crown slightly notched in region 
between cusps. • 

Remarks, — In certain conditions of pelage Mustela ptiiorius 
bears a superficial resemblance to Martes foina, though the two 
animals may always be distinguished by the different form of the 
ears. Two geographical races are at present recognized, though 
their status is far from well understood. 

The ferret, Martes furo Linnams,* thougli usually assumed to 
be a domesticated variety of Musteln putorius, appears to bo 
related to the Asiatic M. eversmannl Lesson.*}* This is shown by 
the deeply constricted postorbibal region, the less triangular, 
more inflated auditory bulljo, and the smaller size of the carnassial 
teeth both above and below, charactcirs by which the few skulls 
of ferrets that I have examined may at once be distinguished 
from those of Mustela putorius^ but which render them practically 
identical with those of the Eastern form. 

JVtuSTELA PUTORIUS PUTOJtIUS Lilinjeus. 

1758. [Mmteld] putorius Linnaeus, Syst. Nat., i, 10th ocl., p. 40. 

1786. Mustela illis Boddaert, Elonchua Animalium, p. 87 (Ucnaming of 
putorius), 

1797. M[usteld\ furo-putorius Link, Beytriigo zur Naturgesch., i, p. 83 

(Based on a molanistic 2 mtorius popularly regarded as a hybrid 
between furo and putorius), 

1798. Viverra foetens Thunberg, Beskrifnlng p& Svoiisko Djur, p. 16 

(Kenaming ol putorius), 

1801. M[usteUi\ p[iiU)rm8^ albus Bechstoin, Gemoiun. Naturgeseb. Doutsch- 
lands, I, 2nd ed., p. 782, Not Mustela fuina alba l.c. p. 769 
(Thuringeii, Germany). 

1827. P[utorius] vulgaris Griffith, Cuvier’s Aniin. Kingd., v, p. 120 (llo- 
naming of putorius), 

1839. ? [Mustela putorius] var. flavicans Do S^^lys-Longchainps, Ktudos de 
Micromamm., p. 146 (no?nen nudufn), 

1839. ? [Mitstela putorius] var. vison De S^lys-Tjongchamps, Ktiidcs do 
Micromamm., p. 145 (no?;w'a nudum), 

1843. Putorius foetidus Gray, List Spec. Mamm. Brit. Alus., p. 04 (Re- 
naming of putorius), 

1857. Feetorius putorius Blasius, Siitigethioro Dcutschlands, p. 222. 

1803. Putorius infectus Og6rien, Hist. Nat. du Jura, in, p. 59 (Substitute 
for putorius), * 

1904. Putorius putorius Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., xiii, p. 389, May, 1904. 

1904. Putorius putorius manium Barrett-Hamilton, Ann. and Mag. Nat. 
Hist., 7th ser., xiii, p. 390, May, 1904 (Teufen, ApiJonzell, Switzer- 
land). Type in British Museum. 

1910. Putorius putorius and P. putorius manium Trouessart, Faune 
Mamm. d’Europe, pp, 76, 77. 

Type locality. — Sweden. 

Geographical distribution. — Central Europe from central Scan- 

Syst. Nat., i, 10th ed., p. 40. 
t Man. de Mamm., p. 144, 1827. 
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dinavia to northern Spain and the Mediterranean coast, 
westward to Groat Britain ; eastern limit of range not known. 

Diagnosis, — Underfur huffy grey or palo buff, rarely if ever 
decidedly yellow. 

Measurements, — Two adult males from Aberystwyth, Cardigan- 
shire : head and body, 403 and 415; tail, 163 and 190; hind 
foot, 61 and 62 ; ear from meatus, 27 and 30. Adult female 
from the same locality: head and body, 360; tail, 140; hind 
foot, 53 ; ear from meatus, 23. Two adult males from Ingelheim, 
llhoinhossen, Germany: head and body, 400 and' 440 ; tail, 160 
and 170; hind f(K)t, 63*6 and 65; ear from meatus, 30 and 31. 
Adult female from the same locality : head and body, 348 ; 
tail, 132; hind foot, 51*4; car from meatus, 26. Adult male 
from Teufen, Appenzell, Switzerland (type of maniuin Barrett- 
Harailton) : head and Ixnly, 408; tail, 145; hind foot, 61 ; ear 
from meatus, 25. Adult male from Merse, Siena, Italy : head 
and body, 420; tail, 150; hind foot, 63. For cranial measure- 
ments see Table, p. 426. * 

Specimens cicawiined. - Sixty-soven, from tho following localities : — 

Scotland : Glencassley, Suthcjrlandshire, 1 ; no exact locality, 8. 

England: No exact locality, 2; Oundlc, Northamptonshire, 1 ; Bulluose 
Coppice, Northamptonshire, 1 ; Wisbech, Cambridgeshire, 1 ; Swaffam Fen, 
Cambridgeshire, 1 ; Cardiganshire, 6 ; Aberystwyth, Cardiganshire, 6. 

SwwDEN : No exact locality, 1 (skull ; U.S.N.TM.) ; Skj'lne, 1 (Stockholm). 

France : Scientrior, Ilautc-Savoio, 2 (Mottaz). 

(ikrmany: Tngelhoim, llheinhessen, G; Ummerstadt, Thiiringon, 9; 
Magdeburg, Saxony, 2 ; Marxheim, Bavaria, 1'; Niesky, Silesia, 1. 

Switzerland : Teufen, Appenzell, 1 (type of manium Barrett-Hamilton) ; 
St. Gallon, 2; Urnasch, St. Gallen, 1 (U.S.N.M.) ; Bedano, Ticino, 1 
(U.S.N.M.). 

Italy : Near Florence, 3 (B.M. and Mottaz) ; Morse, Siena, 1 ; Borne, 1 : 
Viterbo, Borne, 6. 

Spain : Near Burgos, 1 ; Palacios do la Sierra, Burgos, 1. 


Remarks , — The Swiss form, to which the name manium has 
been given, appears to be identical with true Miistela piitorius,* 

6. Glencassley, Suther- Mrs. Flower (p). 92. 10. 21. 2. 

landshiro, Scotland. 

6, 9, G juy. Scotland. Purchased (Rowland Not registered. 

St. Ward). 

1. Oundle, Northampton- Lord Lilford (p). 94. 6. 11. 4. 

shire, England. 

9. Swaffam Fen, Cam- R. Metcalfe (p). 11. 1. 3. 397. 

bridgeshire. 

6 st. Aberystwyth, Card!- Hon. N. C. Roths- 0. 10. 12. 1. 

gaushire, Wales. child (p). 

d, 2 9 st. Aberystwyth. Hon. N. C. Roths- 1. 6. 22. 5 7. 

child'(p). 


*, The names Putorim typus F. Cuvier and P. communis G. Cuvier 
; mentioned by Trouessart as synonyms of M, putorius I have been unable 
to verify. ® , 
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<J, 9. Aberystwyth. (Ruskin- G. Barrott-Hamilton 11. 1. 2. 105-106. 
ButUtrJield,) (p). 

6 skeleton. Boncath, Cardigan- W. FI do Vinton 0. 10. 0. 1. 
shire. (c & p). 

2. England. Purchased. 39. 7. 16. 2-3. 

3 <J, 9. Ingolheim, Khein- C. Hilgert (c). 8.11.12.18 21. 

hesson, Qorniaiiy. 

d, 9. Ingolheim, Rhein- G. Barrotfc-ITamilton 11. 1.2. 107-108. 
hessen. (Kr lunger.) (p). 

2 6, juv. Ummerstadt, Thiirin- Lord Lilford (p). 11. 1. 1. 94 -95. 

gen. (SchucharcU.) 

9. Magdeburg, Saxony. Lord Lilford (r). 11. 1. 1. 93. 

{Walter stvrff.) 0. 2. 8. 5. 

V. Niosky, Silesia, Goi> Lord Lilford (p). 97. 12. 4. 19. 

many. (Baer.) 

d. Teufen, Appenzell, O. Thomas (p). 2. 8. 4. 24. 

Switzerland. (Zulli- (Type of Pulorim p. numium 
kofer. ) Barrett-Hainilton. ) 

S. St. Gallon. (Zolli- O. Thomas (p). 4. 4. 5. 32. 

kofer.) 

9. Florence, Italy. E. Cavendish Taylor 5. 5. 6. 9. 

(c & 1*). 

3 d, 2 <J juv. Viterbo, Romo. G. Barrott-llamil ton 31. 1 . 2. 30-34. 
(G. Coli.) (p). 

S juv. Burgos, Spain. G. S. Miller (c). 8. 8. 4. 49. 


Mustkla putouius auhkolus Barrott-Hamilton. 

1904. PtUorius puioriuH aureolus Barrott-Hamilton, Ann. and ^fag. Nat. 

Hist., 7th sor., xiit, p. 389, May, 1904. Typo in British Museum. 

Type locality. — Forrol, Province of Coniila, Spain. 

G eo(jraj)liical dhtrihuiion. — Southern and w(;stern portions of 
the IlKirian Peniii.sula. 

Diagnosis. — Underfiir usually yellowish to extreme base, the 
exact shade sometimes as bright as buff-yellow. 

Measurements. — Type : hind foot, 61*5; ear, 19. For cranial 
measurements see Table, p. 426, 

Specimens examined. -'Foxit^ from tho following localities in Spain: 
Forrol, Coruna, 1 (type) ; Seville, 1 ; no exact locality (probably vicinity of 
Seville), 2. 

Demarlcs. — The status of this form is at present very 
unsatisfactory. Only two specimens are known with exact 
localities. One of these is from the extreme north-west of Spain, 
the other from the neighbourhood of Seville. Together with two 
Spanish skins without complete history they differ from ordinary 
Mustela putorius. in the conspicuously more yellow colour of the 
underfur. Two skins from the neighbourhood of Burgos are, 
however, indisUnguishablcr from German or English specimens. 

9. Ferrol, CoruSa, Spain. 'Dr. V. L. Seoano (p). 94. 3. 12. 1. 

(Type of Bub-Hpecies.) • 

9. Seville. (Dr. A. Buis.) Lord Lilford (p). 95. 3. 3. 9. 

2. ^pain. . Lord Lilford (f). 94.6.11.2-8. 



CRANIAL MEASUREMENTS OF MUSTELA PUTOBIUS. 


426 


CABMIVOBA 


.iv(UM!PUVK 


•MO.T-ll'JOO') 


•oi(iipu«K 


■8A\0.l-ino<>^ 

*9BUd-njiMq 

JO miUa 


*flotqatin joao 

q'jpvajq ivA^soii 


•q-jptiaJii 

iwqq.ioaajuj 


•q'jptiojq 

pi<4S«K 


s 

§ 

il 


1 


!> 


e 

I 


i 


i 

S 2 

.€ 

O .SP o 

a ^ s 


H 

~o 


CO O 

6i o 


os 


<p 

Oi 




CO oi 


^ « o 

00 OS O OD 


'irjSuai 

lUBVflOlXpilU:') 


00 

O 

CO 

O 

00 

oq 

O 

©1 

©q 

O 

00 


Cl 

»b 

cq 

S3 


S 


8 

00 


o 

00 

00 

©4 


CM 

©q 

O 

<i) 

T-^ 

00 

1-H 

QO 

tH 

00 

S 

<* 

- 1— < 

<» 

05 

rH 

g 

1— 1 

CD 

O 

CO 

(M 

00 


CO 


©q 

O 

S 

S 

OS 

tH 


00 

1-H 

g 

tH 

1 

os 

tH 

g 

“o 

o 

T*1 ■ 

•o 

“O 

©q 

o 

©q ■■ 

■©q 

Ob 


CO 

t- 


a> 

OD 


t— 

00 

lb 

tH 

iH 

tH 

tH 

tH 

tH 

1—4 

tH 

tH 

1—1 

O" 

00 

■~ O 

— ■ 00 ■ 

• •• — ' 

00 ' 

■■qo' 

©q 

CT 

“cq 

00 


CO 

OS 

1 

t- 

CZ) 

os 

g 

cb 

r-l 

1—1 

iH 

tH 


tH 

iH 

1—1 

tH 

- o 

o 

■■<»■■ 

“o 


~6i| 

■"cb ■ 

1 


““ 

CO 


CD 

CO 

' s 

CO 


8 

1 

OD 

CO 

CO 




■ 

64 ■ 

~o ■ 

CO 



~Q0 

rii 


1-4 

TJ1 

« 

oo 

'■n 

tH 


1 

cq 

'•11 

8 

—(ZT 

"O 

bb " 

cd“ 

~ co“ 

" CO ~ 

— o~ 

1 


“o 

k 


s 

t- 

L— 

CO 

8 

8 

1 

iH 

t- 

iH 

CO 

*o 

♦o 

•o 

•o 

♦o 


*o 

•o 


O* 


CO 

»ci 

^ rl 


CO 

05 

©q 

* 

1H 

rH 

CD CO 

©1 

©q 

oi 

S 


tH 

tH 

tH 

tM 

O 

T-* ; 

00 

00 

CO 

"iH 

©q 




England: no exact locality . j 39.7.15.2 j 9 ' 62*4; 38 0 35*2 16*8 15*0| 18*4 17*0 ' 37-0i 17-8j 21-4! Teeth sligh% 


MU.STELA 


427 


O .SP 
B 


B ^ B 

O .5* O 

-s 'S 

fl '12 a 


<M <M <M <M Ol (M <M 

“o ~ 0~0 O O 00“ 

<b OO «D 


T* 

»fa i 
CO 55 CO 


^ cp 
o i L- 


QO ' O CD 

<i) C5 


<^*1 <N <N <>1 
03 lO 


O O 
iO 


CO O OO Cl 

uo »b <£> 


o oi 
»b cb 


O O O O Of o o* 


O O 00 o 

O L- t- 

O CO CO CD 

<M Cl Cl CO 

•o uo »o Cl 


s ^ 
‘ % 
m 

•s 

f ^ 


a s s; 

O* pL| CC 


1 

■*» 

.2 

M. 

in: 

r? 

% 

3 .1. 

g. 

rr% 


Type of uianitm Barrett-Haniilton. f Type. 



428 


CARNIVORA 


Genus VORMELA W. Blasius* 

1867. Fmtorius Blasius, Stiugetliiero DeuttichlandH, p. 219 (part). 

1884. Vormela W. Blasius, Boricht dor Naturforsch. Gesellsch. in Bemborg, 

XIII, p. 0. • 

Tyi^e spPAues, — Mmfela mrmaiica Pallas = M, pereguma 
Gueldenstaedt. 

Oeographical (listribiition, — From south-eastern Europe to 
central China. * 

Characters . — Skull narrow, somewhat flattened (depth of 
brain-case a little more than half mastoid breadtli), tli (3 dorsal 
profile slightly arched posteriorly, rather sti*on^ly bent down 
from orbital region forward, the zygomatic arches not specially 
widened, and postorbital region not unusually narrowed (distance 
from point of greatest narrowing to zygoma less than breadth of 
postorbital constriction) ; rostrum rather short and broad, its 
width about ecjual to that of iuterorbital constriction, the 
distance from anterior rim of orbit to gnathion e(]ual to one-half 
length of brain-case ; .auditory bulla moderately inflated, oval or 
sub-triangular in outline, the meatus with a tubular rim, the 
anterior extremity of bulla in contact with liamular and nearly 
or quite reaching level of foramen ovale; dental formula: 
* Iv ^ It -It H ~ i teeth relatively somewhat larger 
than in Mustela, the canines, especially those of upper jaw, 
relatively higher than in any of the other European 3Tii8ielklve ; 
upper carnassial robust, the width of its cutting portion about 
half length, the anterior cusp so developed that its greatest 
height is nearly thi*ec-quarters length of outer border of 
tooth; posterior cusp greatly reduced, appearing as a mere 
thickenijigof posterior margin of crown ; inner lobe of carnassial 
much wider than in Mmiela^ its posterior border extending about 
to middle of crown ; upper molar elongate-pyriform, the outer 
portion only a little narrower than inner, the median constriction 
slight, the axis of crown strongly oblique to median line; the 
protocoiie, paracone and hypocone small but distinct, the metacone 
barely indicated ; lower carnassial essentially as in Maries, the 
metaconid small though evident, but posterior heel smaller, its 
area less than half that of cutting portion of crown ; externiil 
form polecat-like ; fur rather soft and dense, varied with black, 
brown, and whitish or yellowish ; ‘ tail about half as long as 
body, bushy. 

Bemarks.—Thh strikingly characterized genus is readily 
distinguished from Mustela, apart from its peculiar external 
appearance, by the structure of the lower carnassial and by the 
relationships of the liamular, auditory bulla and foramen ovale. 
Two species are known, one of which ranges as far west as 
eas£ern Hungary. 
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VOBMELA PEREGUSNA Gueldenstaedl. 

1770. Peregimtay jiova Musttihe si^ocios, CJucldenstacdt, Nov. Comm. Acad. 

Sci. Imp. Potroj)., xiv’, p. 441. 

1771. Mustela sarmatica Pallafl, Roiso diirch verschiodono Provinzon dos 

Kussischcn Boicha, i, p. 453 (along tho Volga in southern Bussia). 
1857. Foetarius sarniatictis Blasius, Saugothicrc Doutschlands, p. 22G. 

1010. Fidorms sarmaiicus Trouoasart, Fauiio ^lamm. d’Kuropo, p. 77. 
1910. Vtmfielti peregusna Miller, Proo. U.S. Nat. Mua., xxxviii, p. 385, 

August 19, 1910. 

• 

Type locality, — Banks of the River Bon, soutliern Russia. 

Geographical distribution -- Fronx central Asia west through 
Asia Minor and southern Russia to Roiiniania, Bulgaria and 
eastern Austria-Hungary (Bukowina). 

-Size about as in Mnstela pnlorhis (liead and body 
in an adult male, 340 mm., condylobasal length of skull about 
50 inm.) ; auditory bulla sub-triangular in outline. 

External fbrm. — In general external characters (dry skins 
only examined) the animal appears to agree closely with Mnstela 
jmioriusy except that tho ear is relatively larger, the tiiil is, more 
bushy and less tapering, occa.sionally appearing somewhat 
flattened, and the claws on front foot are more slender and 
compressed. iSoles and palms thickly furred except on the pads, 
till of which are naked ; j)alin with two posterior tubercles, the 
outer somewhat smallei* than in M, putoritiSy tlie inner about 
half as large as outer. Mamnuc : a 4-4, i 2-2 ~ 12. 

Colonr, -Ground colour of upp^r parts raw-inn her, most of 
the hairs with darker tip and lighter subtcnminal band, a few 
blackish throughout, the combinatiori producing a slight effect of 
variegation. Spots varying from a whitish bull* to buffyellow, 
and arranged as follows : a large spot covering base of tail and 
extending slightly on rump (often partly divided by a dark 
streak along middle) ; a broad stripe extemding obliquely down- 
ward from middle of shoulder across side of body, and separated 
from its fellow in median line abcmi by a lirown, irregularly 
defined, or interrupted line; about thirty-five small spots in 
region between shoulder stripes and base of tail, their boundaries 
indistinct and tending to c<ialesce into transverse bands, their 
total combined area slightly less than that of brown background ; 
a stripe extending from back of ear along side of neck nearly to 
shoulder ; several small ill-defined spots on back of neck tending 
to form a median longitudinal stripe ; underfur in dark area a 
slaty-drab, in light areas similar to long hairs but paler, so that 
the colour pattern becomes more sharply defined on areas where 
the fur has been nearly w^rn off. Head, feet, legs and under- 
parts varying from dark seal-brown to black. Lips and inter- 
ramia whitisdi or huffy. A broad white or buffy crescent crosses 
forehead above eyes and extends downward and backward* to 
sides of throat behind ears. Dark crown area emphasized by a 
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suffusion of whitish behind it. Ear white or buffy except at 
extreme base, which is blackish. Tail black ^at tip, elsewhere 
white set off by underlying black ; the individual hairs cream- 
colour through basal third, then darkening rapidly through raw- 
umber to black, the terminal third white. 

Skull . — The skull is smaller than that of Muatela puioriuny 
though resembling it in its general strength and massiveness. 




Kia. 8C). 

Vunnela i^eregmnM. Nat. size. 



particularly in lateral view. Dorsal profile almost exactly as in 
Mustela piitorim^ flat from level of anterior portion of orbit to 
occipital region, the rostrum bent downward at an evident angle. 
Depth of rostrum relatively great, as in M, putorius, and notice- 
ably exceeding that of Mustela erminea. Postorbital constriction 
abrupt, as in Mustela eversmanni, giving the skull when viewed 
from above a very peculiar aspect as compared with that of 
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M, putorius. In fully adult individuals the postorbital breadtl^ 
is noticeably less than that of rostrum or interorbital region. 
Viewed from below the most striking feature in general outline 
of skull is the shallowness of the emargination between mastoid 
process arid base of zygoma. Tip of hamular in contact with 
bulla, a peculiarity due principally to the general shifting forward 
c>f bulla with regard to glenoid region. 

Teeth. — As compared with those of Muatela putorim and 
• Mmtela erminea the teeth are through- 

out relatively heavier and the cusps 
more elongated. Height of upper 
canine slightly more than depth of 
rostrum, instead of decidedly less than 
rostral depth .as in Muatela putorim. 
Upper carnassial with brofider antoro- 
internal projection than in M. putorius, 
and upper molar set more obliqucdy to 
main axis of skull. Lower carnassial 
strikingly different from that of all 
species of Mmtela in the presence of 
a well developed third cusp on anterior 
elevated portion of tooth, the form of 
which is thus essentially as in the 
martens. Interrelationships of small premolars much as in 
Mmtela putorim. 

Meamrementa. — Adult m.ale and female from M.alcoci, Do- 
brudscha, Roumauia (from well-made skins) : head and body, 380 
and 350; tail, 160 and 160; hind foot, 45 and 40; ear, 25 
and 23. For cranial me.asurements see Table, p. 431. 



VIG. 87. . 

Vonmita peretjmna. 
Tofltli. X li. 


Specimens examined. — Three, from tho neighbourhood of Malcoci, 
Dobrudschu, Houmauia (B.M. and U.S.N.M.) ; also others from various 
localities in Asia. 


Bemarlca. — Vormela peregmna is so well characterized both 
cvanially, dentally and externally as to require no detailed com- 
parison with other European carnivores. 

6. Malcoci, Dobrudscha, Uou- Hon. N. C. Rothschild 10. 6. 4. 1, 
mania. (Schliltcr.) (i*). 


Sub-Pamily GULONIN.®. 

Oeographical distribution .- — Northern forested portions of the 
Northern Hemisphere. 

Characters. — Dentition essentially .as in the MUstelinw but 
much less trenchant, tho small premolars opposite and not capable 
of shearing action, the points of all but prn^ and pm^ widely 
\ separated when jaws are closed; upper carnassial very robust, 
its posterior cusp broad, almost dat- topped, its height much more . 
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than half that of main cusp ; skull robust and heavy ; external 
form heavy, not ih the least cat-liko ; feet sub-plantigrade. 

liemarhs , — The sub-family Gidoninse, consisting of the genus 
Oulo alone, is well characterized by its peculiarities of skull, 
teeth and external form. Though usually regarded as a near 
relative of the Muftielinspi tho genus more probably finds its true 
aHinities in the African MvUhorn, 


Genus GULO Stori*. 

1780. Gulo Storr, Prodr. Moth. Mamm., p. 84. 

1857. Guh) Blasius, Siiugethioro Deutschlands, p. 208. 

Type speriHS, — Mustela gulo Linmeus. 

GeograpJdcal dhtrihution . — Northern forests of tlio Northern 
Hemisphere ; in Europe confined to Scandinavia and northern 
Russia. 

Characters . — Skull heavily built, rather narrow but not so 
high as in Maries (depth of brain-case slightly more than half 
mastoid breadth), the dorsal profile strongly curved downward 
anteriorly, the zygomatic arches not specially widened, and 
postorbital region not unusually narrowed (distance from point 
of greatest narrowing to zygoma less than breadth of postorbital 
constriction) ; rostrum short and very robust, its width about 
equal to that of iiiterorbital region, the distance from rim of 
orbit to gnathion about two-thirds length of b’rain-caso ; auditory 
bulla inflated along inner border, elsewhere rather flat, the meatus 
forming an ill-defined, gradually narrowing tube, the tr-ansverso 
diameter of bulla - greatest ; paroccipital process robust, long, 
standing out conspicuously behind bulla ; dental formula : 
* ^ i-ij a 2 = 38 ; teeth relatively lower, wider and 

more robust than in Mustela (their actual size conspicuously 
greater) ; small preraolars almost dircjctly opposed, not fitting 
between each other when jaws are shut, and only and pm^^ 
capable of being brought in contact ; lower carnassial with crown 
wider anteriorly than posteriorly, tho nietaconid absent, the area 
of posterior heel only about one-fifth that of cutting portion of 
crown ; external form short and heavy, almost bear-like, tho 
head moderately pointed, the ears small, nearly concealed by the 
fur, the tail very short, not so long as head, densely bushy with 
hairs much longer than itself ; legs short, feet large, digitigrade, 
the moderately long claws partly retractile ; fur long, soft and 
dense. 

Remarks . — The genus Gulo is Represented by two closely 
related species, G. luscus of the northern portions of America, 
and G. gulo of the Old World. 
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GULO GULO Liimi«UK. 

1768. [MusteUi] giilo Linnasus, Syst. Nat., i, 10th ed., p. 45. 

1816. Qulo vulgaris Oken, Lebrbuch d. Naturgescb., iii, pt. 2, p. 1004 (Re- 
naming of gulo). 

1820. (lulu borealis Nilsson, Skand. Faun., i, p. 05 {.Tlenaining of gHlo).\ 
1820. Gulo arcticus Dcsmarcst, Mammalogic, p. 174 (Renaming of gulo). 
1829. Gulo nreios Kaup, Entw.-Gosch. ii. Natiirl. Syst. Europ. Tbierw., i, 
p. 68, described on p. 69 (Renaming of gulo), 

1857. Gulo borealis Blasius, Saugetbiere Deutschlands, p. 209. 

1910. Gulo luscus Trouessart, Fauno Mamm. d’Europo, p. 71. Not Ursus 

luscus LiunflQus,.1758. 

1911. Gulo gulo Collett, Norges Pattedyr, p. 330. 

Type locality. — Lapland . 

Geographical dwfrihution. — Northern forests of the Old 
World ; in Europe, confined to Scandinavia and northern Russia. 

Diagnosie . — Largest of the European Mndelidee (head and 
body, about 800 mm. ; condylobasal length of skull, about 130 
to 140) ; general colour tlark brown with a ligliter crescent on 
forehead and another lighter area crossing rump and extending 
along sides of body toward front legs. 

External characters . — General form heavy, badger-like, the 
apparent size of the animal as well as its shortness of limb 
exaggerated by the great depth and peculiar quality of the fur. 
Head short and thick ; ears densely haired both inside and out, 
low and roujided,- fully as wide as high, not appearing con- 
spicuously above fur ; inu/zle pad well defimid, naked, the bare 
region extending downward to region where upj>er lip folds 
inward (the infolded portion of lip hairy). Feat broad and strong, 
the sole and palm each with three naked or almost naked pads, 
which are wholly concealed in winter by the dense growth of 
long hairs with which the feet are elsewhere covered; though in 
the summer pelage they may be partly exposed ; claws strong, 
not completely retractile, those on hind foot slightly the longer. 
Tail short, the vertebraj scarcely equal to hind foot, the entire 
tail covered with long hairs, so as to form a dense brush, the 
hairs at tip 70 to 140 mm. in length, according to season, and 
often as long as vertebras. Fur of a peculiar and characteristic 
quality ; underfur soft and dense, its hairs 20 to 30 mm. long 
on back according to season ; longer hairs rather coarse and very 
numerous, their length about 50 mm. on back, but increasing 
abruptly to twice as long on flanks and rump, thus adding gi'eatly 
to the heavy appearance of the animal ; long hairs on wrist and 
sides of fore foot tending to become almost bristle-like in texture. 

Colour . — Upper parts and belly a rich dark brown becoming 
blackish on legs, feet and tail ; a broad light (wood-brown) stripe 
crosses rump and extreme base of upper side of tail and curves 
forward along sides to axillary region where it gradually 
disappears; crown to a^d partly including ears, and face to 
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between eyes, suffused with cream-buff, so that this region is 
paler than any oWier part of the animal ; muzzle and cheek to 
and surrounding eye in a stripe about 10 mm. wide, dark brown ; 
claws light horn-colour. 

SIAill. — Th(; skull is larger and more massive than in any of 
the other European MtwteHdiej its gencu’al foi’in somewhat inter- 
mediate between that of Melra and Martrs, Dorsal profile with 
slight anterior concavity over middle of short nasals, then ratheu'* 
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strongly convex to bregmal region, behind which it is straight 
and nearly horizontal to distinctly overhanging lambda. Drain- 
case elongate-ovate in outline when viewed from above, about 
1 J times as wide as deep, the sagittal crest moderately developed 
in old individuals and joining rather low lambdoid crests in a 
noticeably backward projecting point, the entire occipital region 
sufficiently overhanging to conceal condyles when viewed from 
above. Floor of brain-case with no special peculiarities, ^ the 
basioccipital essentially as in Martes marten but relatively wider. 
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Auditory bullte inflated along inner border^ elsewhere rather flat, 
their general form elongate flask-shaped (transverse diameter 
greatest), much like that in Meles mdesy the meatal tube rather 
long but not sharply differentiated from main portion of^ bulla. 
Postorbital region less abruptly contracted than in Meles meles 
and ’Maries marteSf its width slightly more than half that of 
,brain-case. Intcrorbital region about as wide as rostrum, 
smoothly convex both longitudinally and laterally. Postorbital 
processes short but relatively better developed than in Maries, 
llostrum short and heavy, the width across ctCnines equal to 
distance from gnathion to infraorbital foramen. Oriflce of 



anteorbital foramen relatively small, its actual size scarcely 
greater than that in Maries marles, its situation over posterior 
root of pm® and noticeably in front of anterior margin of rather 
small orbit, a peculiarity not shared by any of the other European 
members of the family. Zygomata essentially as in Maries 
marles^ but less bowed upward, and very noticeably compressed 
and deepened, especially over glenqid region. Palate rather 
broad, its width between molars equal to nearly 2^ times greatest 
diameter of molar ; incisive foramina elliptical, slightly oblique, 
between canines, the minute median foramen between anterior 
borders ; posterior extension and mesopteiygoid space essentially 
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as ia Maries, Mandible very robust and massive, but with no 
special peculiarities of form. It is distinguishable from that of 
Meles melesj which approaches it in size, by tlie deeper, more 
compressed ramus and relatively higher coronoid process. 

Teeth , — Except for their much greater size the incisors and 
canines resemble those of Maries martes. Small premolars both 
above and below with crowns relatively lower and broader than 
in Martes, and less distinctly triangular when viewed from the 
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side, the teeth of the upper and lower jaws almost directly 
opposed and not fitting between each other when jaws are closed, 
the tips of pm^ and pm^ barely coming in contact, those of the 
other teeth separated by a wide space ; pm^ with slightly raised 
cingulum at posterior border, but without trace of the secondary 
cusp present in Martes, Upper carnassial like that of Martes in 
general outline, but posterior cusp relatively much larger, its 
height ^distinctly more than half that of main cusp, its outer 
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surface at first nearly flat, then sloping almost perpendicularly 
to very rudimentary cinguliiku ; commissure relatively shorter than 
in Maries. Lower carnassial slightly more than twice as long as 
broad, the sectorial portion of the tooth consisting of two equally 
robust cusps, the lower the paraconid, whose anterior border 
slopes backward at an angle of about oO"', and the higher the 
protoconid, the two connected by an abruptly angled commissure. 
No trace of nujtaconid otlier than a barely Jioticeable thickening 
in the ridge which extends from apex of protocopid downward 
along inner side of cusp to cingulum ; a similar ridge at outer 
side of protoconid and across posterior heel slightly external to 
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GtUo gxilo. Teeth. Nat. size. 

middle. Crushing portion of crown reduced to a mere ledge 
much wider than long and with scarcely half the area of base 
of protoconid ; a faintly indicated outer tubercle. Second lower 
molar subterete, flat, with faintly developed cusp and longi- 
tudinal and transverse cross ridges, its crown area about equal to 
that of pwig, and a little larger than that of po.sterior heel of m^. 
Upper molar relatively small, its crown area scarcely more than 
half that of carnassial, its greatest diameter about two-thirds 
that of carnassial ; diameter of inner portion of crown slightly 
greater than that of outer portion, the constriction between the 
.two portions not well defined: cusps essentially as in Maries 
f^tes, but paracone and nietacone tending to become confluent. 
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Meamrcmcnts . — Adult (summer pelage) from Sweden (from 
skin) : head and body^ 826; tail, 125 (pencif, 75); hind foot, 
140i. For cranial measurements seo Table, p. 439. 

Specimens examined, — Six, from tho following localities : — 

Norway : ' Vaago, Gudbrandsdal, 1 (Genoa) ; Egorsund, Stavanger, 
1 skeleton and 1 skull. 

Sweden : Frdstvik, 1 ; no exact locality, 1 skull (U.S.N.M.). 

Lavland : No exact locality, 1 skull (U.S.N.M.). 

<5 skeleton, Egorsund, Norway. K. H. Schaanning (c). / 10. 11. 26. 1. 

9 skull. \11. 10. 23. 1. 


Family VIVERHIDJE. , 

1821. VivciTidte Gray, London Mod. Repos., xv, p. 301, April 1, 1821. 

Gcoifrapliical distribution, — ^Warmer portions of tlio Old World 
(exclusive of Australia) ; north to the Iberian Peninsula and 
southern France. 

Characters , — Dentition essentially as in the Mmtelidee^ but 
upper molars usually 2-2, and upper carnassial usually with 
three outer cusp.s ; auditory bulla, when not rudimentary 
(1 African genus), inflated, thin-walled, divided by a distinct 
septum into two chambers ; form usually rather slender, the legs 
moderately short ; size moderate ; feet digitigrade. 

Remarhs , — Tho family Viverridm is a tropical Old World 
group, containing about 25 genera, the ranges of two of which 
extend into the Mediterranean region of Europe. 

KEY TO THE EUROPEAN GENERA OP VIVERRIDJb\ 

General form ferret-like ; oar broader than high ; body and 
tail uniformly grizzled ; bony palate extending behind 
molars in median line about half distance to hamulars ; 
orbit nearly or quite enclosed by bone posteriorly (Mon- 
goose) ALm(/05, p. 440. 

General form cat-like ; ear higher than wide ; body spotted ; 
tail ringed ; bony palate extending behind molars in 
median lino much loss than half distance to hamu&rs ; 
orbit widely opening into temporal fossa (Genet) GeneUat p. 446. 

Genus MUNGOS Geoflroy and Cuvier, 

1795. Mungos Geoffrey and Cuvier, Magasin Enoyclop6dlque, ii, p.- 187 
(mungOt p. 184). 

1811. Herpestes Illigor, Prodr. Syst. Mamm. et Avium, p. 135 (misspelt 
Het'pertes in text, corrected in list of errata, p. ^2) (ichneumon). 
1824. Mangusta Horsfleld, Zool. Researches in Java (javanica). 

1880. Martes Wagler, Nat. Syst. der Amphibien, p. 29 (Substitute for 
Herpestes Illiger, preoccupied in botany). Not of Pinel, 1792. 
1842. Mungo Lesson, Nouv. Tabl. R^gno Anim., Mamm., p. 63 (ichneumon). 
1907. Mungos Thomas, Ann. and Mag. Nat.* Hist., 7th ser., xix, p. 119, 
January, 1907. 

Type species, — Viverra mungo Gmelin. 

Geographical distribution . — Africa, southern Asia, and larger 
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Malayan Islands^ in tho Mediterranean region one species 
inhabits tho Iberian Peninsula. 

Characters, — External form ferret-like ; tho ear low and 
wide ; the tail broad and flattened at bas(^, tapering con- 
spicuously through terminal half, the fur coarse, grizzled ; soles 
and palms naked j claws long, non-retractile ; skull robust, 
deepemwl anteriorly ; orbit small, nearly or quite surrounded by 
bone ; backward median extension of palate long ; auditory bulla 
complete, its two divisions conspicuously contrasted in size and 
form ; dental formula : i :j g, c J J, pm m I “ = 40 ; cheek-teeth 
trenchant. 

Itemarks, — The widely dispersed genus Mmujos, which is one 
of the most characteristic features of the carnivorous fauna of 
Africa and southern Asia, whca-e about (50 forms have Ikmui dis- 
covered, is unknown in ]hiro 2 )o outside of the Iberian Peninsula. 


• MUNGOS WIDDRINGTONII Cray. 

1842. Hcrjicstes widdrhigtonii Gray, Ann. and Mag. Nat. Hist., Ist ser., ix, 
p. 50, March, 1842. Typo in British Museum. 

1900. Iforjtestes ichimivum var. ferneginea Soabra, Bull. Soc. I^ortugaiso 
Sci. Nat., II, p. 28G, May, 1909 (Altomejo, Portugal). 

1909. ITerpestcs ichneumon var. dorsalis Soabra, liull. Soc. Portugaino Sci. 
Nat., n, p. 286, May, 1909 (Ribatojo, Portugal). 

1909. Jlerpestes ichneumon var. grisca Soabra, Bull. Soc. Portugaisc Sci. 

Nat., II, p. 286, May, 1909 (Ribatojo, Portugal). 

1910. Herpestes ichneumon widdringtoni Troucssart, Fauno ]Mamm. 

d’Europo, p. 89. 

Type locality.-— Sierra M orena, Spain. 

Gcograiihical distribution. Iberian Peninsula, principally in 
the south ; exact limits of range not known. 

Diagnosis. — Similar to tho African Mungos ichneumon, but 
with larger carnassial teeth (greatest diameter of upper carnaasial 
about 11 ‘8 instead of 10*8 in males, 11*2 instead of 10*2 in 
females), and more inflated auditory bullae (lateral diameter of 
swollen portion about 12 mm. instead of 10 mm.). 

External characters. — General form slender and ferret-like, 
tho conspicuously tapering t*iil about as long as bfwly without 
Read, the legs short, the head rather small and pointed, tho ear 
low and rounded, the fur remarkably coarse and harsh. Ear 
scarcely rising above fur, its width decidedly gretitor than height 
from meatus, its outline evenly rounded. Rostrum slender, 
tapering, the nostril pad entirely naked, its surface nearly 
smooth, the bare area extending downward as a narrow lino 
across middle of upper lip; region from muzzle to and imme- 
diately surrounding eye very scantily haired, in some specimens 
almost bare ; upper eyelid with a fringe of erect black h/iirs 
about 5 mm. long ; whiskers short and inconspicuous, scarcely 
^extendipg beyond eye when laid backward. Feet rather large 
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and elongate, with long, non-retractile claws, those on front feet 
longest ; hallux and pollex short but with well developed claw 
more than lialf as large as those on other digits ; solo and palm 
completely naked, the sole with a heart-shaped tubercular mass 
about 15 mm. wide occupying region immediately behind bases of 
digits, the palm with a similar mass at base of fingers, and an 
isolated roundish median posterior tubercle about 8 mm. in 
diameter. Fur with dense somewhat woolly undc^r portion, the 
hairs of which are about 20 mm. long, and a very abundant 
growth of coarse almost bristly longer hairs (tliese essentially 
absent along entire median region of underparts), whose length 
is about 50 mm. at middle of back, increasing to 75 mm. on 
Hanks, rump, and base of tail ; near middle of tail the length of 
the longer hairs decreases rather abruptly to about 50 mm., the 
hairs at the same time b€)coming somewhat appressed, thus 
giving the tail its characteristic tapering form ; pencil long and 
full. Matnmie : a 2-2 = 4. ^ 

Colour, — The colour does not differ appreciably from that of 
Moroccan and Egyptian specimens of Muntjos ichneumon. Head, 
back, sides and tail (except the clear black tip) a coarse grizzle 
of blackish and pale buff, each hair on body and tail buff at base 
and with three buff annulations 3 to 5 mm. in length interposed 
between the blackish tip (5 mm.) and the three blackish 
intervening areas, the length of which varies from 6 to 10 mm. 
Underfur dull tawny, the hairs slaty at base, the tawny 
appearing everywhere irregularly at surface, though mostly 
overlaid by the annulated bristly hairs. On bwly and tail the 
black and buff are about equally noticeable, but on head the 
annulations become much finer and the dark colour predominates, 
often appearing as a clear blackish brown wash on face and 
muzzle. Ears a light indefinite grizzled brown, somewhat paler 
than the broccoli-brown of Ridgway. Underparts from chin to 
base of tail a dark brown slightly or not grizzled, the exact 
shade varying from a dark hair-brown to broccoli-brown. This 
extends down inner side of hind legs to feet, where it becomes 
nearly black, and involves entire fore leg except the uppermost 
outer portion. . On fore feet and outer portion of leg below elbow 
it becomes blackish. 

SJeull . — The skull is narrow and rather high, mastoid breadtti 
less than occipital depth including bullee, with deep short rostrum 
(depth at front of orbit greater tlian distance from orbit to tip of 
premaxillary) and small orbit (vertical diameter less than depth 
of rostrum at canine) completely encircled by bone in the adult 
and with the circular form always clearly indicated by the long 
' drooping postorbital process and the distinct orbital process of 
the zygoma rising to meet it. Anteorbital foraman small, higher 
than wide, over space between pmr and pw®. Median back- 
ward prolongation of palate conspicuous, extending rather more 
j^n half way to hamulara, its posterior border squarely truncate 
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or irregularly aiig^ilar-emarglnate, never with median projection ; 
inesopterygoid space much less than twice as long as broad, 
parallel-sided ; liamulars robust, the thickened extremities bent 
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abruptly upward. Auditory bulla with anterior annular portion 
small and flattened, the small meatus with short but evident 
tube marked off from ring by a constriction ; posterior inflated 
part of bulla large, higher than wide, extending noticeably below 
level of palate, and projecting laterally beyond mastoid level ; 
greatest transverse diameter of inflated portion about equal to 
least breadth of basioccipital. Paroccipital process long, narrow 
and scale-like, closely flattened against posterior surface of bulla, 
less than half of which it covers. Lambdoid and sagittal crests 
well developed, the latter extending across entire brain-case to 
postorbital region. Mandible robust, the lower border bent 
abruptly upward at level of ; coronoid process short and 
broad, its width at level of condyle much greater than height 
above condyle. 

Teeth , — The teeth are robust and strong but not remarkably 
large. Incisors and canines with no special peculiariti(5S, the 

cutting edge of upper incisors entire, 
that of lower incisors obscurely bi- 
lobed, the outer lobe largest. Ante- 
rior prcmolar both above and below 
simple, smaller than corresponding 
outer incisor. Second and third 
premolars triangular when viewed 
from side, the two upper teeth with- 
out true secondary cusps, but 
sometimes with a slightly developed 
posterior basal tubercle; inner me- 
dian projection well developed and 
bearing a small cusp in slightly 
indicated in ; the two lower teeth 
with longer base and less robust 
main cusp, pm^ with slightly de- 
veloped anterior basal cusp and a 
small but distinct median cusp on 
posterior cutting edge. Fourth lower premolar like second 
and third but larger, the crown wider behind and the cusp 
on posterior cutting edge largo and well developed. Upper 
carnassial with large ahtero-internal lobe somewhat exceeding 
posterior heel in area, its cusp robust; antero-external corner 
with largo, occasionally almost cusp-like cingulum ; anterior 
border of tooth slightly concave. Lower carnassial with the 
three anterior cusps large, the outer exceeding the two inner, 
which are of approximately equal height, the posterior heel low, 
its area barely half that of anterior portion of tooth and about 
equal to that of second molar, its postero-external border elevated 
and trenchant. First upper molar with crown nearly twice as 
wide as long, its anterior border convex, its outer and posterior 
borers concave; protocone large, occupying entire inner border; 
of Clown; paracone and metacone small, sub-equal, thg 
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occupying postero-external corner of crown, the former exceeded 
by the large low parastyle, the basal area o£ which is nearly 
equal to that of protocone. Second upper molar with crown area 
only about one-third that of first, its antero-external extremity 
fitting into convexity behind metacone of ; in general structure 
it is like except that the projecting parastyle is absent and 
the paracone and metacone are less distinct. Second lower molar 
with crown slightly longer than wide, somewhat exceeding the 
heel of mi in height, its borders sometimes with four distinct 
cusps, the two on inner aide largest, but more often with postero- 
external and postero-interiial cusps partly confluent. 

MeamrementH, — Type (adult male) : hind foot, 95 ; ear from 
meatus, 34*5. Immature male and adult female from Seville: 
head and body, 530 and 510; tail, 430 and 330; hind foot, 
90 and 87. Adult male from Goto Donana, Huelva (from skin) : 
head and body, 550 ; tail, 450 ; liind foot, 95 * 5. 1 muiature male 
from Ferrol, Coruna ; hind foot, 86. 

« 

Specimens examined. — Eight, from the following localities in Spain: 
Ferrol, Coruna, 1; Sierra Morena, 1 (typo); Seville, 3; Goto Dofiana, 
Huelva, 1 ; Aiidalucia, no exact locality, 2. 

Remarks . — Among the smaller carnivores of Europe Mungos 
mddringtonii is recognizable by its conspicuously grizzled coloura- 
tion and long, coarsely-haired, tapering tail. It is nearly related 
to the African M. ichneimon, though sufficiently distinguished by 
its larger teeth. 


6. 

Ferrol, Coruna, Spain. 

Dr. V. L. Seoano 
(c & J»). 

94. 11. 3. 1. 

\ 6 

Sierra Morona. 

Capt. S. E. Widdring- 42. 2. 26. 2. 
ton (p). (Type of species.) 

d, 9. 

Sovillo. (Dr. A. Buiz.) 

Lord Lilford (p). 

96. y. 4. 6-6. 

skull. 

Seville. 

Col. Irby (c & p). 

86. 9. 1. 1. 

6. 

Goto Donana, Huelva. 

A. Chapman (c & p). 

10. 7. 14. 1. 

ad & juv. 

Andalucia. 

Lord Lilford (p). 

78. 7. 3 2-3. 


Genus GENETTA Oken, 

1816. Ometta Oken, Lohrb. der Naturgesch., iii, pt. 2, p. 1010 (genetta). 
1841. Odmwlums Gloger, Gemoinn. Hand- u Hilfsbuch der Naturgesch., i, 
p. 72 (genetta). 

Type species. — Viverra genetta LinnsBus. 

Oeographical distribution . — Africa and Mediterranean region 
of Europe. 

Characters . — External form cat-like, the ear narrow and high, 
the tail subterete, not conspicuously tapering, ringed with dark 
and light bands, fur soft, spotted with' black on a light ground ; 
soles and palms densely furred except on pads; claws short, 
retractile; skml slender, not specially deepened; orbit large, 
opening widely into temporal fossa ; backward median extension 
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of palate short ; auditory bulla complete, its two divisions not 
strongly contrasted in size and form ; dental formula : i :J, v ] J, 
pm 7)1 = 40 ; cheek-teeth trenchant. 

ItemarJea. — The genus (rentitta, though practically coniuiod to 
Africa, extends its range into the Mediterranean region of Europe^ 
chiefly in Spain and the western portion of France. Many local 
forms have been described, the status of which is imperfectly 
understood. Three of these appear, on the basis of the insuflicient 
material seen, to be recogniz^iblc in Europe. 

KEY TO THE EUHOPEAN FORMS OP GKNETTA OKNETTA, 

Spots in first three rows at side of dorsal stripe 
tending to be confluent, and occupying more 
space than light ground-colour in same region 

(Southern Prance) a. jj. rJtntinuica, p. 452. 

Spots in first three rows at side of dorsal stripe 
tending to be distinct, and occupying less space 
than light gr‘ound-colour in same region. 

Ground-colour of back a huffy grey; largest spots 
about 20 nun. in diameter (Central and southern 
Spain) G. »/. yenettn, p. 451. 

Ground-colour of back a smoky grey; largest spots 

about 1*30 nun. in diameter (Balearic Islands)... G. g. baUanen, p. 452, 

GENETTA GENETTA Linmeus. 

(Synonymy under subspecies.) 

Qeograpliical distribution. - Iberian Feniusula, Balearic 
Islands, and central France, north to Department of the Eure, 
east to the valley of the llhone ; probably in western Africa 
also ; limits of range not known. 

Diagnosis . — General characters as in the genus ; size moderate 
(head and body, about 550 ; tail, about 450 ; condylobasal length 
of skull, about 90 mm.) ; colour light gr ey with black spots 
arranged in longitudinal rows, the spots not tending to run 
together except on back ; tail with distinct alternating rings of 
black and light grey. 

External characters . — General form cat-like but rather more 
slender, the tail about as long as body without head, the legs 
moderately long, the ear large, higher than wide, the fur fine 
and soft. Head moderately tapering, the muzzle somewhat 
pointed ; ear rising conspicuously above fur, its general outline 
oval, the upper border evenly rounded off, the anterior border 
with a projecting basaj angle, the posterior border with an 
angular emargination somewhat below middle, the emargination 
covered by a small roundpd lobe arising from outer surface of 
ear. Muzzle pad entirely naked, its surface finely granular, the 
bare area extending downward as a narrow line dividing middle 
of upper lip ; whiskers well developed, reaching beyond bastf of 
ear when laid back. Feet cat-like, the digits short, armed with 
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retractile claws, those of hind foot slightly the larger ; sole, palm, 
and under surface of digits velvety-furred except on balls of toes 
and surface of tubercles ; palm with large, cordate, obscurely 
3-lobed tubercular mass at base of longer digits, a small roundish 
pad at base of thumb, and two semi-confluent, elongate pads, the 
outer nearly twice as large as inner, at posterior margin of palm ; 
sole with similar trilobed mass at base of longer digits, an 
elongate pad at base of hallux, and a linear-elongate pad on outer 
side of sole, partly divided into two by longitudinal furrow, and 
extending from level of base of hallux more than half way to 
heel. Fur not peculiar in quality, the underfur dense, its hairs 
about 25 mm. in length on back, the longer hairs soft, exceeding 
the underfur by about 5 to 10 mm. ; hairs on tail somewhat 
longer than those of body, about 50 mm. at middle, rather more 
at base and less at tip. Mammae : a 2-2 = 4. 

Colour , — Ground colour throughout a light grey, with or 
without an evident buffy or brownish tinge, the slaty bases of 
the hairs sometimes appearing at surface, particularly on under- 
parts. Back and sides thickly spotted with black, the spots 
always confluent along median line, whore they form a narrow 
stripe extending from shoulders to base of tail, those on sides 
arranged in four or five longitudinal rows, of which the two 
uppermost on each side usually show some tendency to run 
together into stripes, while the lower on(*,s are more widely 
spaced ; when not crowded the spots are sharply and evenly 
outlined, roundish or somewhat longer than l)road, the diameter 
of largest about 30 mm. Neck with narrow well-defliiod lateral 
black stripe and one or two less sharply marked median stripes. 
Base of ear black, the terminal half grey. Cheek and face grey, 
with ill-defined median dark streak and faint supraorbital shade ; 
muzzle with conspicuous blackish area at base of whiskers and 
extending back to eye, the extreme anterior region at side of 
pad and benetith it sharply contrasted light grey. Feiit grey 
above with a few small black spots, the under surface blackish 
except for lighter region l^etween pads ; black of hind foot 
extending upward to cover much of inner surface of thigh. Tail 
ringed with black and light grey, the extreme base light, the tip 
either light or dark, the rings about equally wide throughout, 
their number 8 to 10 of each colour; black rings tending to run 
together along median line above on basal third of tail. 

Skull . — The skull is not unlike that of Herpeatea widdringtonii 
in general form, though much less robust, not unusually 
deepened, the orbit large, widely open posteriorly, its vertical 
diameter greater than depth of rostrum at canine, the auditory 
bullae not much inflated; mastoid .breadth about equal to 
occipital depth including bullse; depth of rostrum at front of 
orbit considerably less than distance from orbit to tip of 
prelnaxillary ; postorbital processes short, not produced down- 
7 ward, no orbital process ^f zygoma, the large orbit thus cmening 
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widely into temporal fossa ; anteorbital foramen moderately large, 
slightly higher than wide, over middle of ; median backward 
prolongation of palate short, extending about 3 mm. behind 
level of last molar, its posterior border double concave, with 



FIG. 04. 

Genettxi genetta. Reduced. 


short but well developed median projection ; mesopterygoid 
space a little more than twice as long as wide, parallel-sided ; 
hamulars slender, with tapering, nearly horizontal extremities ; 
auditory bulla with anterior annular portion rather large, slightly 
• 2 o 
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but evidently inflated, the large meatus without trace of tube ; 
posterior inflated part of bulla moderate, much less high than 
wide, extending downward about to level of palate, and laterally 
barely reaching mastoid level, the greatast transverse diameter 
of inflated portion about two-thirds least breadth of basioccipital ; 
paroccipital process short and wide, applied to and completely 
covering posterior surface of bulla, but not thin and scale-like 
as in Mungos mddringtonii ; lambdoid crest high ; sagittal crest 
evident posteriorly, but low and inconspicuous over middle and 
fore part of brain-case ; mandible slender, the entire lower 
border convex to level of middle of coronoid process, the 

convexity scarcely more evident posteriorly than anteriorly ; 

coronoid process with height above condyle about equal to width 
at same level. 

Teeth, — The teeth do not differ markedly from those of 
Mungoa widdringtonii except that they 
are less robust, a peculiarity especially 
noticeable in the lower premolars. 
Lower incisors very slender, with biloba- 
tion obscure. Anterior premolar both 
above and below simple, actually as well 
• as relatively larger than in Mungoa wid- 
dringtonii, its size greater than that of 
corresponding outer incisor, with 

minute postero-basal cusp; second and 
third premolars triangular when viewed 
from the side, the two upper teeth with- 
out true secondary cusps, but both with 
cingulum rather prominent before and 
behind, and often with a minute 
lobe near base of posterior cutting edge ; 
inner median projection well developed 
and bearing a small cusp in pm\ slightly 
indicated in ; the two lower teeth with base scarcely longer, 
both with small but evident anterior and posterior cingplum 
cusp, and pWg with well developed median cusp on posterior 
cutting edge; fourth lower premolar like second and third 
but larger, the crown less narrow behind, and the cusp on 
posterior cutting edge better developed. Upper carnassial with 
well developed, cusp-bearing antero-internal lobe, the area of 
which is distinctly less than that of posterior heel; antero- 
external corner of crown with cusp-like cingulum; anterior 
border of crown rather abruptly concave ; lower carnassial with 
the three anterior cusps large, the antero-external highest, th4 
antero-internal less elevated, the postero-intemal barely half the 
height of the others ; posterior heel with area considerably less 
than half that of anterior portion of crown and not equal to that 
of posterior molar, a low but evident cusp near middle. First 
upper molar as in Mungoa^ but anterior border scarcely convex^ 
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and posterior border nearly straight; cingulum often with 
indication of a mihute cusp between protocone and paracone and 
another between protocone and metacone ; paracone and meta- 
cone not well defined from each other but tending to coalesce 
to form a rather high commissure continued outward on 
parastyle. Second upper molar rather more than one>third first 
in area, its outer border extending to outer border of metacone 
of the larger tooth, owing to the presence of a distinct lobe 
representing parastyle. Second lower molar about as large as . 
heel of carnaSSial, its cusps varying from two to four, often 
differing in the two jaws of the same animal. 

Itemarks. — Its slender form, elongate head, spotted body and 
ringed tail distinguish this animal at a glance from all other 
members of the European fauna. The material examined, while 
inadequate to any final conclusions, indicates the existence in 
south-western Europe of three local forms. 

Genetta oenetta gbnetta Linmeus. 

1768. [Viverra] genetta Linneeus, Syst. Nat., i, 10th od., p. 45 (Spain). 

1816. Viverra Genetta hispanica Oken, Lchrb. der Naturgesch., ii, pt. 8, 
p. 1010 (Honda, Malaga, Spain). 

1816. Viverra Genetta gallica Oken, Lehrb. der Naturgesch., ii, pt. 8, 
p. 1010 (alternative name for hispanicat suggested on the 
supposition that the animal occurs in France also. Not Viverra 
gallica Kerr, Anim. Kingd., p. 167, 1792, based on some Genet 
from unknown locality), 

1827. Genstta vulgaris Lesson, Man. de Mamm., p. 173 (Honaming of 
genetta), 

1880. ? lOenettaJ communis Burnett, Quart. Joum. Sci. Lit. Art, xxviii, 
1829, p. 849 (Substitute for genetta). Nomen nudum. 

1897. Genetta melas Graels, Mem. Heal Acad. Sci., Madrid, xvii, p. 175, 

pi. 2 A (Sierra Morona, Spain). 

1898. \Oenetta'\ genetta Trouessart, Gatal. Mamm. viv. fors., p. 825. 

1905. ? Genetta peninsula Cabrera, Bol. Heal Soc. Espan. Hist. Nat 

p. 266, May, 1905 (El Pardo, near Madrid, Spain). 

1910. Genetta genetta melasy Q. genetta peninsula and G, afra Troudbsart, 
Faune Mamm. d*Europe, pp. 88, 89. 

Type locality, — Spain.* 

Geographical distribution, — Central and southern Spain ; 
limits of range unknown. 

Diagnosis, — Spots in first three rows at side of dorsal stripe 
tending to be distinct and occupying less space than light ground 
colour in same region, the largest about 20 mm. in diameter ; 
.★ground colour of back a distinctly buffy grey. 

Measurements, — ^Adult^nale and female from neighbourhood 
of Seville, Spain (approximate, from skin) : head and body, 550 

* Linmeus says : ** Habitat in Oriente,” an expression merely equivalent 
lO ** foreign.’* His first reference is to Bay, whose first locality is Spain, 
'see Thomas, Proo. Zool. Soo., London, 1911, p. 187). 

^ 2 Q 2 
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and 560 ; tail, 446 and 470 ; hind foot, 81 and 84 ; ear, 46 
and 43. ‘ 

Specimens examined, — Nine, from the following localities in Spain: 
near Seville, 5 (B.M. and U.S.N.M.); near Madrid, 2 ; Valencia, 1 skull 
(U.S.N.M.); Gerona, 1 skull^(U.S.N.M.). 

Remarks, — On the basis of the few specimens that I have 
seen I am unable to recognize more than a single race of Genetta 
from the Iberian Peninsula, apart from the somewhat doubtful 
occurrence of the French form at the extreme north. 

2 6,2 9 , Seville, Spain. (Dr, A, Lord Lilford (p). 95.3.3.5. 

Ruiz,) 96. 9. 4. 2-4. 

1. Madrid. Purchased (Parzu- 55. 11. 26. 3. 

daki). 

Genetta genetta balearica Thomas. 

1902. Genetta genetta balearica Thomas, Ann. and Mag. Nat. Hist., 7tb ser., 
X, p. 162, August, 1902. Typo in British Museum. 

1910. Genetta genetta balearica Trouessart, Faimo Mamm. d'Europe, p. 88. 

Type locality, — Inca, Majorca, Balearic Islands. 

Geographical distribution, — Balearic Islands. 

Diagnosis, — Similar to Genetta genetta genetta but general 
colour paler, a light cream-buff with faint brownish tinge ; tips 
of hairs of underfur more whitish than in the continental Spanish 
animal ; spbts rather larger (many of them attaining a diameter 
of 30 mm.) but showing no peculiarities in arrangement. 

Measurements, — Type (young-adult male) : head and body, 
620 ; tail, 480 ; hind foot, 87. Adult male and female from the 
same island : head and body, 580 and 550 ; tail, 440 and 420 ; 
hind foot, 85 and 82. For cranial measurements see Table 
opposite. 

Specimens examined, — Four, all from the Island of Majorca. 

d, 1 9. Majorca, Balearic Islands. O. Thomas (p). 1. 6. 1. 1-4. 

(Dr. Biutort,) (1. 6. 1. 3. Type of subspecies.) ■ 

Genetta genetta bhodanica Matschie. 

1902. Genetta rhodardca Matschie, Verhandl. des V Intern. Zool. Congr., 
Berlin, 1901, p. 1139. 

1910. Genetta genetta vulgaris Trouessart, Faune Mamm. d’Europe, p. 86 ^ 
(not Genetta vulgaris Lesson). 

Type locality, — Montpellier, Herault, France. 

Geographical distribution, — South-western France from the 
valleys of the Rhone and Loire to the Bay of Biscay ; perhaps 
westward through the Asturias. 
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dental measurements of genetta genetta. 
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Diagnosis, — Ground colour as in Oenetta geneita genetta, but 
black spots smaller (rarely attaining a diameter of 20 mm.), 
more numerous, and showing a decided tendency to become 
confluent. In region occupied by first three rows of spots at 
each side of median stripe the black covers rather more space 
than the light ground colour. 

Measurements. — Adult female from Sainte-Cecile, Vaucluse, 
France : head and body, 490 ; tail, 440 ; hind foot, 85 ; ear, 53. 
For cranial measurements see Table, p. 453. 

Specimens examined, — Four, from the following localities in France : 
Sainte-C6cile, Vaucluse, 1 ; near Nlmes, Gard, 1 (Motta^) ; near Biarritz, 
Basses-Pyr4n6es, 2. 

Remarks. — An immature individual from Ferrol, Coruna, 
Spain, appears to be referable to this form rather than to 
true genetta. 

9. Sainte-G^ile, Vaucluse, France. M. Mourguo (c). 8. 7. 11. 1. 

2 6, Biarritz, Bass6s-Pyr6u4cs. Zoological Society 8. 1. 20. 1-2. 

1. Ferrol, Coruna, Spain. Dr.^ V. L. Seoano 94. 11. 3. 2. 

(c. & r.) 

Family FELII).®. 

1821. FelidfG Gray, London Mod. Kepos., xv, p, 302, April 1, 1821. 

Geographical distribution. — Entire continental region of both 
Old and New Worlds, to the limits of tree growth ; Malay 
Archipelago ; in Europe west to Great Britain. 

Characters. — Larger cheek-teeth of a strictly trenchant type, 
their crowns compressed and high, without the crushing surfaces, 
the last upper premolar and first lower molar persenting the, 
extreme phase of carnassial modification, the inner lobe of upper 
carnassial small, in front of middle of crown ; upper molar narrow, 
trenchant, the main axis of its crown transverse to tooth-row ; 
auditory bulla highly inflated, divided by a septum into two 
chambers ; form usually slender, the legs moderately long ; size 
. moderate to large ; feet digitigrade ; toes, 5-4. 

Remarks. — The family Felidse is one of the most widely 
distributed and sharply differentiated groups of carnivore.s. At 
present there is much difference of opinion as to the generic 
status of its members, all of which bear the unmistakable .stamp 
of common descent. Two groups commonly regarded as genera 
occur in Europe. 

KEY TO THE EUROPEAN GENERA OF FELIDJt:. 

Small anterior upper premolar present, teeth 80 ; ear slightly 

or not tufted (Gats).... FeliSt p«466. 

Small anterior upper premolar absent, teeth 28; ear con- 

•spjouously tufted (Lynxes) Lynx^ p. 470. 
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Genus FELIS Linnseus. 

1768. Fclis Linnteus, Syst. Nat., i, 10th ed., p. 41 (Type by tautonymy 
Felis catus Linnoeua). 

1855. Catus Fitzinger, Wiss.-pop. Naturgesch. der Siiugith., i, p. 2G5 
(catus by tautonymy). 

1857. Felis Blasius, Saugethiere Deutschlanda, p. 159. 

1858. Catolynx Severtzow, Hev. et Mag. de Zool., 2nd ser., x, p. 385 (catus). 

Type species, — Felis catus Linnaeus. 

Geographical distribution. — Tropical and northern temperate 
portions of the Old World ; exact limits of range not known. 

Characters.- formula : i c J J, pm m J J = 30 ; 
anterior upper premolar small but well developed, rarely 
deciduous ; skull broad, rounded and deep, the zygomatic 
breadth about three-quarters condylobasal length ; external form 
slender, typically feline, the fur full and soft, hot developing 
special manes or tufts. 

Remarks. — In the uncertainty now existing with regard to 
the taxonomic rank of the various groups of cats the genus 
Felis is here regarded in its mast restricted sense with respect to 
both characters and synonymy. As thus understood it contains 
about twenty species, mostly of the Old World. Three of these 
occur in Europe. 

KEY TO THE EUROPEAN FORMS OF FKLIS. 

Fur of median dorsal area noticeably longer and 
coarser than that of sides ; tail slender, its hairs 
about 30 mm. in length; no black stripes on 
shoulders or back. 

General colour of back and sides grey, the darker 

markings practically absent (Sardinia) F. sarda^ p. 408. 

General colour of back and sides yellowish brown, 

the darker markings evident though faint (Crete) F. agrius, p. 470. 
Fur of median dorsal area not noticeably longer and 
coarser than that of sides; tail thick, its hairs 
about 40 mm. long; two short black stripes 
between shoulders, and a long median black stripe 

on back F. silvestriSf p. 457. 

Teeth enlarged (pm^ and together 19 to 20 mm. ; 
three lower cheek-teeth together 22*4 to 23*6 

mm. ; mj 9*2 to 10 mm.). Southern Spain F. s. tartessia, p. 465. 

Teeth normal (pw* and pm* together 16 • 6 to 19 mm. ; 
three lower cheek-teeth together 18 * 8 to 22 mm . ; 
fit, 8*0 to 8*8 mm.). 

General colour light, approaching the smoke-grey 
of Ridgway ; stripes on sides and legs obsolete 

(Central Europe) F.». sUveatris, p. 462. 

General colour dark, approaching the broccoli- 
brown of Rid^ay ; stripes on sides and legs 
well defined (Scotland) F. a. gramjna, p. 464. 
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« FELIS SILVBSTRIS Sclireber. 

(Synonymy under subspecies.) 

Geographical distribution. — Central and southern Europe, 
from Great Britain eastward into Asia Minor ; formerly occur- 
ring everywhere throughout its range, but now restricted to the 
wilder regions. 

Diagnosis. — Size slightly larger than in the domestic cat, Felis 
catus Linnajus,* and form appearing more robust owing to the 
somewhat greater depth of the fur ; tail rather more than half 
as long as head and body, its width at middle about 70 mm., 
abruptly, almost truncately, rounded at tip ; fur soft and full, 
the hairs about 50 mm. long on sides, those along middle of back 
about 10 mm. longer, but not noticeably difterent in texture ; 
occiput and nape with four longitudinal black stripes ; two 
short longitudinal black stripes on middle of shoulder ; a single 
median black iftripe from back of shoulder to base of teil ; sides 
with two or more brownish cross stripes ; tail with black tip and 
two to four complete or nearly complete black rings ; middle of 
chest obscurely or not spotted ; ground colour of upper parts a 
very pale cream-buff overlaid with whitish and slightly darkened 
by tho black annulations and tips of the longer hairs, the general 
effect about smoke-grey. 

External characters. — General forin essentially as in the 
domestic cat, but appearing heavier on account of the longer 
fur, a peculiarity especially noticeable in tho tail. Fore foot with 
thumb much shorter than other digits, but bearing a well 
developed claw ; third and fourth digits sub-equal and longest 
(the third slightly exceeding fourth), the second and third 
successively shorter ; palm with obscurely trilobed, somewhat 
heart-shaped pad at base of longer digits ; a rounded pad on ball 
of each digit, that on thumb small and inconspicuous, and a 
noticeable, subterete, almost horny excrescence near wrist ; 
surface of* all tubercles smooth ; surface of palm elsewhere 
velvety-furred. Hind foot with digits and pads essentially as in 
fore foot except for absence of both hallux with its pad and 
posterior horny excrescence. 

Colour. — Underfur of back and sides a cream-buff distinctly 
paler than that of Bidgway, the basal half of the hairs light 
drab-grey. Longer hairs whitish from base to just below tips of 
. underfur, then blackish, followed by a whitish anniilation about 
7 mm. wide and a long black tip. The coincidence of the lower 
dark area with the terminal portion of the under hairs makes 
the latter appear at first sight brownish at tip. The general 
effect of the ground colour is a buffy grey frosted with whitish. 

This is very uniform throughout the head, back, sides and tail, 

• 

* For use of this name in place of Felis domestica Auct. see Pocock, 
^Prop. Z%al. Soc., London, ld07, p. 149, June 12, 1907. 
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but on outer side of front legs there is usually a sooty tinge, 
while the upper side of the feet becomes *' a nearly clear, 
dight, buffy clay-colour. Underparts and inner surface of 
hind legs cream-buff, becoming whitish or white on chin, 
throat, fore part of chest and in intercrural region, and clouded 
and blotched with blackish across middle of chest and on 
inner side of fore legs, the amount of blotching on chest vari- 
able; soles and palms dark brown. Tail black at tip (about 
70 mm.) and with two to four narrow (15 to 30 mm.) black or 
brownish rings, usually narrower or incomplete below, and often 
showing a tendency to become joined in median line above. 
The dark markings on upper parts and sides are typically as 
follows. Nape with four naiTow longitudinal black stripes, 
these extending to head where they tend to become confused 
and confluent, and disappearing at front of shoulder. Just 
behind region where nape stripes disappear the shoulder has two 
usually well defined longitudinal stripes about 60 ram. in length 
and 10 mm. wide, lying 10 to 20 mm. apart. About 30 mm. 
behind the shoulder stripes the median dorsal stripe begins, often 
as a distinct spot, and continues to base of tail. The sides are 
marked with several transverse, frequently obsolete stripes, of 
which that starting at front of m^ian dorsiil stripe is usually the 
best developed, while those behind it tend to become mere wavy 
blotches, always preserving, however, when visible and when fur 
is smoothed, their general transverse and parallel arrangement.* 
In continuation of this system of transverse stripes, four or five 
fairly distinct, narrow (5 to 10 mm.) bands usually cross outer 
side of hind legs, and two or three narrower and less distinct 
bands may be detected on front legs. Ear like ground colour of 
back, the tip slightly blackish. 

Skull , — The skull resembles that of Felts catus so closely that 
it is impossible to find tangible characters by which to distinguish 
it. In the larger races, however, a slightly greater size and 
massiveness may be attained than in the domestic cat. (ieneral 
aspect of skull broad, rounded and deep, the zygomata long and 
very widely spreading (zygomatic breadth equal to about 
three-quarters condylobasal length), the orbits nearly or quite 
'surrounded by' bone, very large (diameter greater than that of 
interorbital region, and area equal to or greater than that of 
rostrum when skull is viewed from in front). Dorsal profile of 
skull convex throughout, sometimes a little flattened in inter- 
orbital region and along nasals, the latter occasionally terminating 
in a slight anterior concavity; nasals sloping very abruptly 
forward and downward, the palatal depth at their posterior 
, extremity at least twice as great as that at front'; from posterior 

* There is never any trace of the spiral arrangement of the dark 
markings characteristic of the tmcal form of the domestic Felis catus as 
described and figured by Pocock, Proc. Zool. Soo., London, 1907, pp. 148-168,' 
pis. vxii and zx. < 
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extremity of nasals the convexity of the dorsal profile is more 
gradual and regular to slightly overhanging lambdal region ; 
occiput obliquely truncate but not noticeably concave, the 
condyles not visible when skull is viewed from above ; ventral 
profile fiat throughout. Brain-case broadly ovate or nearly 
globular when viewed from above, the posterior outline distorted 
in older specimens by the projecting lambdoid border, the 
greatest width above zygomata slightly greater than depth at 





PelU tUveBU-ia, x 

middle, and about equal to distance from posterior border of 
parietal to deepest portion of postorbital constriction ; sagittal 
crest low, appearing first on interparietal, the only region where 
it becomes a true crest, the muscular ridges in front of 
interparietal at first separate and forming a lyre-like figure, but 
later uniting in continuation of the median crest. Floor of 
brain-case flat, without noticeable surface features ; auditbry 
bullse Ipge, highly inflated, longer than broad, formed mostly by 
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posterior chamber, the surface smooth, the meatus large, not 
tubular ; width of basioccipital at middle less than that of bulla 
in same region; mastoid and paroccipital processes small, the 
latter thin and plate-like, both closely applied to surface of 
bulla. Postorbital region abruptly contract^ behind postorbital 
process, the depth of the constriction increasing with age; 
postorbital process very large, at first triangular in outline, 
afterward becoming ligulate, its upper surface obliquely flattened. 
Interorbital region much constrict^, its least width considerably 
less than that of orbit. Rostrum short and deep, the distance 
from orbit to gnathion about equal to breadth over canines and 
slightly less than palatal depth at posterior extremity of nasals ; 
nasal branch of premaxillary broad, its width at front of nasal 
often nearly equal to that of nasal in same region ; anteorbital 
foramen moderately large, opening directly forward under 
overhanging rim of orbit and above middle of first large 
premolar. Palate broad, triangular in outline, its width 
including molars about equal to median length, the median 
posterior extension slight, but usually marked off at each side by 
a lateral emargination extending in some instances nearly to 
level of middle of carnassial ; incisive foramina moderately large, 
elliptical in outline, slightly oblique, extending from level of 
middle of canine to middle of space between canine and outer 
incisor; mesopterygoid space nearly parallel-sided, somewhat 
longer than wide, its anterior border double-concave (encroached 
on by blunt median spine of palate) ; hamulars slender, a little 
converging ; external pterygoid process well developed, laminate, 
angular, much smaller than hamular. Mandible rather slender, 
the anterior border of coronoid rising at an angle of only about 
50°, the distance from apex of process to posterior border of 
molar about equal to that from latter point to front of 
symphysis ; lower profile of ramus slightly convex, though with 
anterior and posterior flattened regions ; angular process straight, 
rather short, a little below level of alveolar line. 

Teeth , — As a whole, and in comparison with that of European 
Carnivores of other families, the dentition appears rather weak, 
owing to the complete suppression of all crushing surfaces and 
the consequent narrowness of the cheek-teeth. Incisors small 
and weak, the crown area of the largest tooth, about equal to 
that of and together and scarcely more than one-eighth that 
of canine; upper incisors fotming a continuous, straight or 
faintly convex row separated from canine at each side by a well 
marked diastema nearly as wide as base of canine ; and sub- 
equal, the second tooth slightly the larger, the crowns a little 
compressed, slightly higher than wide when viewed from in 
front, spatulate in outline, the cutting edge without cusps or 
lobes, but a little higher at middle than at sides, posterior border 
somewhat concave with faintly developed heel ; with cutting 
fedge oblique, and crown more nearly terete. Lower incisors 
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smaller than corresponding upper teeth, their crowns rounded 
and flattened, ^ith faintly indicated longitudinal groove. 
Canines simple, without cingulum, rather largo, the shaft curved 
very slightly backward, that of upper tooth terete with a few 
longitudinal grooves in enamel, that of lower slightly hollowed 
on inner and posterior surface. Anterior upper premolar about 
as large os outer incisor, though with crown not so high, its root 
single, but often showing indications of longitudinal division. 
Its usual position is a little behind middle of wide diastema 
between canine and first large premolar. Other premolars 
(except carnassial) essentially alike in form, two rooted, the 
crowns compressed, triangular when viewed from the side, some- 
what longer than high, the base elliptical, slightly wider 
posteriorly than anteriorly, that of pm^ wider than the others 
and somewhat inclined to assume a concavo-convex outline ; 
anterior border of pm^ simple, that 
of pm^ and with a small basal 
cusp (better d<Jveloj)ed in latter than ^ 

in former) ; posterior borders of all Qr 

three teeth with two secondary cusps, 

the basal formed by the rudimentary Q 

cingulum, the second on base of main ^ ^ 

cusp j pm^ slightly smaller than the 

others. Upper carnassial about twice ^9 

as long as broad, the outline of its 

crown almost an isosceles triangle, ^ 

though inner side is slightly longer Fia. or. 

than outer ; inner lobe at anterior i^v/wr gUnestrw. Teeth. Nat. size. 

border of crown, scarcely breaking the 

general contour, its cusp low but well developed, terete ; outer 
or main cutting portion of tooth with three cusps, the anterior 
low and very similar to that of inner lobe, the median and 
posterior of the usual carnassial type, the posterior cutting edge 
nearly horizontal and meeting anterior commissure at an abrupt 
angle (about 50°). Upper molar small, transversely compressed 
imperfectly two-rooted, the crown about half as long as wide 
without definite structure though showing traces of an outer and 
inner cusp. Lower molar consisting of a subrequal paraconid and 
protoconid, the latter slightly the larger, the anterior and 
posterior borders of tooth nearly vertical, the upper border 
formed by the two sub-equal commissures, both of which slope 
.downward toward the middle, where they meet at an angle of 
about 50°; outer surface of tooth convex longitudinally, inner 
surface rather deeply concave. 

Bemarks. — Externally Felts silvestris is distinguishable from 
domestic cats with well developed markings of the striped 
tabby” type* by slightly greater size and by the somewhat 

* For figures of the two main types of marlu&g in domestic catsT see 
Focock. Proo. Zool. Soo., London, 1907, pis. viii and ix. 


Fia. or. 

FelU gUmstris. Teeth. Nat. size. 
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longer fur, this giving the animal the appearance of more robust 
legs and less tapei'ing tail. The skull and teeth differ only in 
the greater average size of fully adult individuals, a character 




FelU sUveatrU (upper figure) and F, catus (lower figure). Nat. size. 

most readily appreciable in the teeth. In twenty European 
specimens of Felia silvestris and a like number of F, catus the 
extremes for certain dental measurements are as follows ; — 

Combined length of upper carnassial aiivestriH. eattis. 

andpm" 16-6 to 20*0 .. 15*0 to 17-8 

Combined length of lower cheek-teeth 18*8 „ 23'6 .. 18*0 ,, 20*4 

Lowermolar 7*8 „ 10*0 .. 6*6 „ 8*6 

Felis siLVfiSTBis siLVESTRis Schreber. 

1758. [FeUa] cattis Linnaeus, Syst. Nat., i, 10th ed., p. 42 (part; synonyms 
only, the description refers to the domestic cat). 

1777. Felis (Catus) silvestris Schreber, Saugthiere, iii, p. 897. 

1777. \FeUs catusi ferus Erxleben, Syst. Begni Anim., i, p. 618. 

1857. FeUs catus Blasius, Saugethiere Deutschlands, p. 162 (Not of 
Linnaeus). 

1896. Catus ferox Martorolli, Atti Soo. Ital. Sci. Nat., Milano, xxxv, p. 253, 
January, 1896 (Accidental renaming of Catus ferus Brehm, Illustr. 
Thierleben, i, p. 275, 1868). 

1907. FeUs sylvestris Pocock, Proc. Zool. Soc., London, p. 150, June 12, 
1907. 

1910. Felis silvestris Trouessart, Faune Mamm. d’Europe, p. 98. 

Type locality. — Germany. 

Qeographiced distribution . — Central and southern continental 
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Europe from northern Spain to northern Germany, and from 
the Atlantic coas^ eastward at least to the Black Sea ; eastern 
limits of range not known. 

Oharacters, — Teeth not unusually large (combined length of 
upper car nassial and 16*6 to 19 mm.; three lower cheek- 
teeth together, 18*8 to 22 mm. ; lower molar, 8*0 to 8*8 mm.) ; 
general colour light, the predominant hue approaching the smoke- 
grey of Ridgway ; dark markings on sides and legs tending to be 
faint, brownish and ill-defined. 

Measurements, — Adult male from northern Germany : head 
and body, 545 ; tail, 310; hind foot, 135 ; ear from meatus, 63. 
A specimen (not sexed) from Ingelheim, Rheinhesscn, Germany : 
head and body, 481; tail, 309 ; hind foot, 119. Adult from 
near Athens, Greece : hind foot, 127. For cranial measurements 
see Table, p. 466. 

Specimens examined, — Fifteen, from the following localities : — 

Spain : Provjpco of Burgos, 3 (B.M. and U.S.N.M.). 

France : Manouville, Meurthe-et-Mosello, 1 ; Salavon, Haute- Marne, 1 ; 
Gaterille, Haute-Garonne, 1. 

Germany: North Germany (no exact locality), 1; Ingelheim, Rhoin- 
hcssen, 1; south Germany (no exact locality), 3 (skiillH). 

Austria-Hungary : Baranza, Hungary, 1 (skull). 

Bulgaria : Varna, 1 (Andersen, skull). 

Greece : Near Athens, 1. 

Italy : Near Romo, 2. 

Bemarks , — The wild cat of central Europe shows little 
individual variation in colour, or in pattern and character of 
markings. The two skins from Rome and that from Athens 
appear to be identical with more northern si)ecirnens. In the 
skull from Varna, Bulgaria, the nasals are not narrowed as iii 
the form occurring in Asia Minor and the Caucasus. 

2. Prov. Burgos, Spain. S. and N. Gonzalez 8.7.7.10-11. 

(c). 

6, Manouville, Mourthe-ot- Dr. E. Hamilton 95. 11. 9. 1. 

Moselle, Franco. (Lonwnt,) (p). 

6, Salavon, Haute - Marne. Dr. E. Hamilton 95. 11. 9. 2. 

(Lomont.) (v), 

6, Gaterille, Haute-Garonne. O. Thomas (p). 8. 7. 15. 1. 

{A, Bobert,) 

6, N. Germany. Lord Lilford (r). 95. 5. 1. 1. 

3 skulls. S. Germany. Dr. A. Gunther (c). 59. 9. 6. 55-57. 

1. Ingelheim, Bheinhessen, G. Barrett-Hamil- 11. 1. 2. 104. 

Germany. (Erlanger,) ton (p). 

6, Baranza, Hungary. Dr. E. Hamilton 2. G. 3. 1. 

L. Merlin 47.7.22.2. 

(P)- 


1. Athens, Greece. 
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Felis siLVESTBis GBAMPiA Miller. 

1907. Felis grampia Miller, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 396, 
November, 1907. Type in British Museum. 

^ 1910. Felis grampia Trouessart, Faune Mamm. d'Europe, p, 99. 

Type locality. — Tnvermoriston district, Inverness, Scotland. 

Geographical distribution. — Formerly throughout Great Britain ; 
now restricted to the wilder portions of Scotland. 

Diagnosis. — Like Felis silvestris silvestria but general colour 
darker, the predominant huo approaching the broccoli-brown of 
Ridgway ; dark markings on sides and legs tending to be 
extensive, blackish and well defined. 

Colour. — Underfur of back and sides a light ochraceous-buff, 
the basal half of the hairs mouse-grey. Light annulations of 
longer hairs very nearly the cream-buff of Ridgway. Black tips 
to longer hairs more noticeable than in Felis silvestris^ and general 
effect of ground colour distinctly browner, the li^ht colour not 
producing any frosted appearance. Upper side of feet and 
inner suiiace of hind legs ochraceous-buff, becoming duller and 
somewhat drab-tinged on under side of body. Intercrural and 
pectoral white areas well defined and strongly contrasted with 
surrounding colour. Black mottling on middle of chest con- 
spicuous. Soles and palms blackish. Dark markings on tail, legs 
and upper parts similar to those of Felis silveatris in arrangement, 
but more definite in outline, particularly the transverse stripes 
on outer side of forelegs and those on posterior half of body. 

Shull (jLnd teeth. — The skull and teeth are not distinguishable 
from those of typical Felis silveatris. 

Measurements. — Type (young-adult inale) : head and body, 
' 534 ; tail, 338 ; hind foot, 127 ; ear, 67. Young-adult male and 
female from the type locality : head and body, 534 and 534 ; tail, 
280 and 290; hind foot, 126 and 123; oar from meatus, 67 
and 68. 

Specimens examined. — Twenty-two, from tho following localities in Scot- 
land : Glencassley, Sutherland, 2 ; Lochcarron, Boss, 2 ; Aberdeenshire, 1 ; 
Invermoriston district, Inverness, 5 ; Beauly, Inverness, 1 ; Fort William, 
Inverness, 2; Knoydart, Inverness-shire, 2; Arisaig, Inverness-shire, 1; 
Braulea Forest, Inverness-shire, 1 ; Balmachan, Inverness-shire, 1 ; Jardine 
House, Dumfriesshire, 1 ; (Inverness (no exact locality), 1 ; Scotland (no 
exact locality), 2. 

Semarks. — ^The British wild cat differs from true Felis 
silvestris in di^rker general colour and more pronounced black 
markings, characters in which it approaches F. s. tartessia. It 
ydoes not show, however, any tendency to the enlargement of 
teeth so noticeable in the south-Spanish form. 

^skull. Glencassley, Sutherland- E. B. Alston (p). 79. 9. 25. 81. 

shire, Scotland. 

: ' d. Glencassley, Sutherland- Mrs. Flower (p). 92. 10. 21. 1. 

shire. 
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8 <5, 9. Invermoriston, Inverness- A. H, Cocks (i*). 4, 1. 25. 2-5. 

shire. * (4. 1. 25. 3. Type of subspecios.) 

6 st. Inverinoriston, Inverness- Hon. N. C. Roths- 1. 5. 22. 4. 

shire. child (p). 

1. Beauly, Inverness-shire. Lord Twocdmouth 5. 10. 12. 1. 

0 *). 

2 6. Knoydart, Inverness-shire. Sir Herbert Maxwell 08. 12. 2(>. 1. 

(p). 99. 2. 9. 1. 

1. Arisaig, Inverness-shire. Hr. E. Hamilton (p). 2. G. 3. 4, 

9. Braulin Forest, Inverness- G. W. Henderson (p). G. 12. 18. 1. 

shire. 

st. Balmaclfan, Inverness-shire. J. E. Harting (p). 83. 11. 13. 1. 

st. Jardine House, Dumfries. Sir W. Jardino (i*). 8G. 7. 2. 13. 

1. Scotland. * 114li. 

Felis silvestris tartessia Miller. 

1907. Felia tartessia Miller, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 397, 
November, 1907. Typo in British Museum. 

1910. Felis tartessia Trouessart, Fauno ^famm. d’ Europe, p. 99. 

Type locality . — Goto Donana, Huelva, Spain. 

Geographical distribution. — Southern Spain ; limits of distri- 
bution not known. 

Diagnosis.— -Like Felis silvestris silvestris but larger and with 
disproportionately larger teeth. Colour darker, and black 
markings essentially as in F. silvestris grampia. 

Colour. — The colour is noticeably darker than in Felis 
silvestris silvestris^ rather nearly approaching that of F. s. grampia 
but less brownish. Underfur more slaty at base than in the 
related forms, about the grey No, 6 of Uidgway, its tciruiinal 
portion a dull cream-bull'. Pale annulations on longer hairs 
nearly as whitish as in F. silvestris silvestris. Inner surface of 
hind legs a light ochraceous-buff ; rest of underparts as in 
F. s. grampia. Dark markings well defined, their ari'angement 
and extent as in the British wild cat. 

Skull. — In fully adult mahis the skull is very large, apparently 
exceeding that of any of the other members of the group. Its 
form, however, is not peculiar. 

Teeth. — The teeth of the Spanish wild cat are noticeably 
larger than those of any of the other members of the Felis 
silvestris group, or of the domestic cats. The dilTerence is 
particularly evident in the premolars both above and below and 
in the lower molar (see measurements, p. 467). In form, how- 
ever, the teeth show no peculiarities. 

Measurements. — Type (adult female) from well-made skin ; 
head and body, 650 ; tail, «350 ; hind foot, 133. For cranial and 
dental measurements see Tables, pp. 466 and 469. 

Specimens examined. — Eight, from the following localities in southern 
Spain : Sierra Morena, 1 ; Goto Donana; Huelva, 5 ; Andalucia (no exact 
locality), 2 (sknlla). 
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Type. 
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Bemarls . — The Andalusian form of Felia ailvestria is vrell 
characterized by its large teeth and rather darlf colour. 

1. Goto Douana, Huelva, A. Chapman (c & p). 7. 6. 4. 1. 

Spain. (Type of subspecies.) 

1. Goto Dofiana, Huelva. A. Chapman (p). 8. 3. 8. 1. 

6, 9. Andalucia. (Chapman,) Dr. E. Hamilton (p). 2. 6. 3. 2-3. 

FELIS SARDA Lataste. 

1885. [Felis libyca] var. sarda Lataste, Actes Soc. Linn., Bordeaux, xxxix, 
p. 281 (p. 109 of reprint), September, 1885. Type in Lataste 
collection. 

1896. Felis mediterranea Martorelli, Atti Soc. Ital. Sci. Nat., Milano 
XXXV, p. 266, January, 1896 (Sardinia). 

1910. Felis ocreata sarda Trouessart, Faune Mamm. d’Europe, p. 101. 

2'ype locality, — Sarrabus, Sardinia. 

Geographical diairihution, — Sardinia, and according to Mar- 
torelli portions of the mainland of western Italy. * 

Ditt^nosfs.— Differs from Felia ailveatria and resembles the 
African F, ocreata in the shorter fur and more slender tail 
(average length of hairs at middle about 30 mm. instead of 
40 mm.); hairs of median dorsal line slightly elongated and 
stiffened, forming a faint ridge or rudimentary mane ; dark 
markings obsolete, the back and sides greyish or brownish, 
without definite stripes. 

Colour, — Underfur drab-grey through basal half, the terminal 
half of hairs ochraceous-buff. Pale annulations nearly white. 
The pale annulations and black tips form a clear grey grizzle in 
which the ochraceous-buff scarcely appears except when fur is 
disarranged. Pale annulations on elongated dorsal hairs dull 
buff, giving this region a brownish cast noticeably different from 
sides, but not producing any suggestion of the clearly defined 
stripe characteristic of the members of the ailveatria group. No 
stripes on nape, shoulders or sides, but the position of the 
typical markings faintly indicated by shadings in the grizzle. 
Dark markings on legs as in the ailveatria group. Back of ear 
yellowish clay-colour, the extreme tip black. Feet pale, dull 
buff above, black below. Inner surface of hind legs bright 
ochraceous-buff, fading toward buff on chest and anterior portion 
of belly. Dark mottling on sliest moderately distinct. Tail 
with well defined black tip, but with other markings obscure, 
the general effect essentially like mid-dorsal area. 

Skull. — The skull closely resembles that of Felia ailveatriay 
except that in the few specimens examined the auditory bullse are 
higher and more inflated anteriorly, a difference which may 
prove to be purely individual. 

teeth,— teeth are larger than in true Felia ailveatria^ 
ne&rly equalling those of the Spanish form. 

Meaaurementa, — type (adult male), from skin : head and 
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DENTAL MBASUBEMENTS OP FELIS SILVESTRIS 
• AND F. SABDA. 


Locality. 

Number. 

Sex. 

PtnJi 

and 

pm* 

together. 

Tliree 

lower 

cheek- 

teeth. 

Lower 

molar. 

F. silvestris silvestris. 






France : Manonville, Muerthe- \ 
et-Mesolle . . / 

95. 11. 6. 1 

6 

18*2 

— 

— 

Salavon, Ilaute-Mame 

95. 11. 5. 2 

6 

18*2 

21-2 

8*8 

Gaterillo, Haute - Ga- 1 
ronuQ . . . / 

8. 7. 15. 1 

6 

17*6 

20*2 

8*0 

Germany : soutliern Germany . 

1143d 

6 

IG-G 

18-8 

8*0 

>1 >1 

1143/ 

6? 

17-2 

— 

— 

Austria-Hungary : Baranza 

8. 7. 7. 10 

6 

18*8 

21*8 

8*4 

Bulgaria: Varna 

Andersen 

6 

17*8 

21-0 

8*2 

Greece : near Athena 

47. 7. 22. 2 

— 

19-4 

22*4 

8*8 

F. silvestris gframpia. 






Scotland : no exact locality 

5. 10. 12. 1 


17-6 

20*8 

8*0 

>> »i 

1146 

— 

18-0 

20-4 

8*0 

Sutherland 

79. 9. 25. 81 

d? 

18-4 

21*6 

8*4 

Fort William . 

99. 2. 9. 1 

6 

17*4 

21*0 

8*0 

Invorness-Rhire 

Zool. Soc. 

6 

18*0 

21*0 

8*2 

>» • 

4. 1. 25. 2 

6 

18-6 

21-2 

8*0 

ft • 

4. 1. 25. 3* 

6 

lG-8 

21-0 

8*0 

»> • 

4. 1. 25. 4 

6 

18-0 

210 

8*0 

»> 

98. 12. 26. 1 

6 

17-6 

21*0 

8*0 

>» 

4. 1. 25. 5 

9 

16-6 

19*8 

7*8 


6. 12. 18. 1 

9 

16-8 

190 

7*8 

F. silvestris tartessia. 






Spain : Sierra Morena 

-- 

— 

19-0 

22*4 

9*2 

Goto Douana, Huelva . 

7. 6. 4. !♦ 

6 

19-8 

23*6 

9*4 

ti tt 

2. 6. 3. 2 

6 

19*8 

— 

— 

l» »> 

2. 6. 3. 3 

9 

19*8 

23*4 

10*0 

»» l» • 

8. 3. 8. 1 

— 

20*0 

22*8 

9*2 

F. sarda. 






Sardinia: Sarrabus 

8b. 12. 1. 1 

6 

19*4 

22*2 

9*0 


• Type- 
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body, 600; tail, 300; hind foot, 124. For cranial and dental 
measurements sec Tables, pp. 466 and 469. • 

Specimens Sixteen, all from Sardinia (B.M., Turin, Genoa, 

and Lataste). 

d. Ogliastra, Sardinia. (Dr, O. Thomas (p). 0. 5. 24. 1. 

Woltcrstorff,) 

S, SarrabuB. Marquis G. Doria(p). 88.12.1.1. 

1. Sardinia. Purchased (Linnsea, 86. 7. 10. 1. 

Berlin.) 

• 

' FELIS AGRIUS Bate. 

1906. Felis ocreata agritis Bate, Proc. Zool. Soc., London, 1905, ii, p. 317, 
April 3, 1906. 

1910. Felis ocreata cugrius Trouessart, Faune Mamm. d*Europe, p. 102. 

Type locality, — Crete. 

Geographical distribution, — Crete. 

Diagnosis, — Similar to Felis sarda, but paler and more yellow 
in general colour, and dark markings of shoulders and back less 
obsolete. 

Colour, — The elements of the colour are essentially as in 
Felis sarda^ but the ochraceous-buff of underfur is not so dark, 
and the black tips and annulations of the longer hairs are not so 
extensive. As a result, the general colour is a yellowish grey, 
made up chiefly of a mixture of the ochracoous-bufF and the 
whitish sub-terminal annulations, very slightly darkened by the . 
black. While there are no black markings on body or legs, 
the longitudinal shoulder stripes and dorsal stripe, as well as 
the transverse lateral stripes, are clearly indicated, when fur is 
smooth, by brownish shades. Tail with black tip and two or 
three black sub-terminal rings. Outer surface of ear dull buffy 
clay-colour, becoming blackish at tip. Feet buffy above, darker 
and somewhat clouded with blackish below. Inner surface of 
hind legs and middle of chest light ochraceous-buff ; belly 
slightly darker than in Felis sarda, the mottling obsolete. 

Skull and teeth not known. 

Specimens examined, — Two skins, both from Croto. 

2. Kanea, Crete. * Miss D. Bate (c). 6. 12. 2. 14-15. 

^ ' (5. 12. 2. 15. Type of species.) 

Genus LYNX Kerr. 

. 1792. Lynx Kerr, Anim. Kingd., Systematic catalogue inserted between 
pages 32 and 33. (Typo by tautonymy Lynx vulgaris Kerr = 
Felis lynx Linneeus.) 

1821. Lynceus Gray, London Med. Eepos., xv, p. 302, April 1, 1821 (Felis 
lynx Linnaeus). 

1829. Pardina Kaup, Entw.-Gesch. u. Natiirl. Syst. Europ. Thiorwelt, i 
p. 58 (Felis pardina Temminck = Lynx pardellus MiUerl. * * 
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1834. Lynchua Jardine, Naturalists’ Library, Mamm., ii, p. 274 (Felis lynx 
LinnsBUs). • 

1857. Lynoi Blasius, Saugothiere Deutschlands, p. 161 (Sub>gonus of Fclia), 
1867. Cervaria Gray, Proc. Zool. Soo., London, p. 276 {Lynctis pardinua = 
Lynx pardellua Miller; t3rpe fixed by Miller and Eehn, Proc. 
Boston Soc. Nat. Hist., xxx, p. 199, December 27, 1901). Not of 
Walker, 1866. 

1903. Eucervaria Palmer, Science, N.S., xvii, p. 873, May 29, 1903 (Substi- 
tute for Cervaria Gray). 

Type species. — Felia lynx Linnseus. 

Oeographical diatrihiition. - -Novihern forested portions of both 
Old and New Worlds; in Europe south to the Mediterranean 
coast and west to the Atlantic (perhaps within historic times to 
Groat Britain). 

Characters. — Similar to Felis but without small upper pre- 
molar, form heavier and less typically feline, ears tufted. 

Memarlcs. — As in the case of the genus Fells the limits of the 
genus Lrjnx are not clearly understood. As here restricted the 
group includes about a dozen named, but for the most part 
imperfectly known forms peculiar to the Northern Hemisphere. 
Two of them occur in Europe. 

KEY TO THE EUROPEAN SPECIES OP LYNX. 

Length of lower cheek-teeth together about 35 mm. ; 
skull relatively long and low, the interorbital 
convexity moderate ; back and sides never thickly 
spotted, usually without dark markings ; checks 
not conspicuously whiskered (Northern and cen- 
tral Europe) L. lynx^ p. 471. 

Length of lower cheek-teeth together about 80 mm. ; 
skull relatively short and deep, the intororbital 
convexity abrupt ; back and sides thickly spotted 
(Iberian Peninsula) L. pardcllus^ p. 476. 


LYNX LYNX Lilinscus. 

1768. [Felia] lynx Linnseus, Syst. Nat., i, 10th ed., p. 43 (Sweden). 

1792. Lynx vulgaris Kerr, Anim. Kingd., Systematic catalogue inserted 
between pp. 32 and 33 ; described, p. 157. 

1792. Lynx vulgaris alba Kerr, Anim. Kingd., Systematic catalogue inserted 
between pp. 32 and 33 ; described, p. 157 (Forests of Sweden). 

1792. ? Lynx vulgaris nielina Kerr, Anim. Kingd., Systematic catalogue 
inserted between pp. 32 and 33 ; described, p. 157 (Banks of the 
Volga near Gazan, Russia). 

1798. F[elia'] borealis Thunborg, Beskrifning pil Svenskc Djur, Mamm., 
p. 14 (Heavy forests of northern Sweden). 

1798. Felis kattlo Schrank, FaunaiBoica, i, p. 52 (Bohemia). 

1820. Felia lyncula Nilsson, Skand. Fauna, i, p. 14 (Wooded and moun- 
tainous regions of Scandinavia). 

1825. Felis lupulinus Thunberg, Denkschr. k. Akad. Wissensch., Munohen, 
IX, p. 189 (Northern Scandinavia). 

1825. Felis vulpinus Thunberg, Denkschr. k. Akad. Wissensch., Munc*ken, 
IX, p. 192 (Near Upsala, Sweden). 
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1829. FeUs virgata Nilsson, Ilium. Fig. Skand. Fauna, pis. 3 and 4 
(Wooded and mountainous portions of Swodqfn). 

1867. Felis lynx Blasius, Siiugothicre Deutschlands, p. 173. 

1870. Lynx ccrvaria Fitzinger, Sitzungsber. kais. Akad. Wissensch., Wien, 
Math.-Naturwiss. Olasse, nx, Abth. i, p. 208 (Not Felis ccrvaria 
Temminck, 1827). 

1904. [Lynx'] lynx Trouessart, Gatal, Mamm., Suppl., p. 276. 

1910. Lynx lynx Trouessart, Faune Mamm. d’Europe, p. 103. 

Type locality. — Near Upsala, Sweden. 

Geographical diatrihution. — Wooded portions d{ Europe from 
the extreme north to the Alps and Pyrenees, and from the 
Atlantic coast eastward. Now practically exterminated except 
in the wilder portions of the Scandinavian Peninsula. 

Diagnosis. — Length of lower cheek-teeth together about 
35 min. ; skull relatively long and low, the interorbital convexity 
moderate ; back and sides never thickly spotted, usually without 
dark markings ; cheeks not conspicuously whiskered ; underfur 
dense and woolly. 

External characters. — Form heavier and more dog-like than in 
Felis silvestris, the legs relatively longer and feet more robust, 
the tail decidedly less than half as long as head and body. Ear 
conspicuously tufted at tip, and hairs on side of head below ear 
and behind angle of jaw somewhat elongated. Digits and 
tubercles as in Felis silvestris^ the claw on thumb especially well 
developed, the horny excrescence on palm near wrist wider at 
base ; hairy covering of both palm and' sole woolly rather than 
velvety in texture. Tail shorter than hind foot. Underfur 
everywhere densely woolly. 

Colour. — Upper })arts and sides varying from yellowish brown 
to brownish grey, the back u.sually frosted by white hair-tips 
except along median region, and sometimes rather thickly 
sprinkled, especially in immature individuals, with small black 
spots or short streaks tending to arrange themselves in about live 
longitudinal rows, but spotting never so conspicuous as in Lynx 
pardellus. Head like back, the face with a few indistinct 
longitudinal dark streaks ; a whitish eye ring about 5 mm. wide 
interrupted in front and behind ; median portion of upper eyelid 
black ; a small black spot on side of head below ear ; inner 
surface of ear whitish ; outer surface like crown on basal half, 
but posterior border and tip, including pencil, black, the inter- 
mediate region whitish; contrast of Avhitish area sometimes 
heightened by a dark .shade along its lower border. Underparts 
ranging from whitish to pale bluff. Feet intermediate Ijetween 
back and belly ; front of forearm ahd of thigh usually with a few 
black or dark brown specks ; tail and posterior surface of thigh 
somewhat darker than upper piirts, often. with a slight rusty tinge, 
the tip of tail black. Undorfur usually brownish or buffy to 
extreme base, but occasionally grey. 

ShulL — Tlie skull of Lynx lynx differs in general aspect from 
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that of Felia ailvestria in much greater size and massiveness 
(condjlobasal length of skull in adult males exceeding 140 mm.) 





Fiq. 99. 

Lynx lynx, X 

and relatively wider interorbital region (interorbital breadth 
fully ^ual to diameter of orbit); the zygomata are, however, 
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somewhat less abruptly spreading. Dorsal profile convex 
throughout, somewhat more so in front than 15ehind, essentially 
as in Felis sUvestria. Other general features so nearly as in the 
wild cat as to require no detailed description. A few details, 
however, are peculiar. Auditory bullse relatively smaller than in 
Felts silvestrisj the space between thqm fully as wide as bulla, 
the surface less closely applied to mastoid and paroccipital 
processes. Postorbital process seldom, if ev^er, becoming ligulate, 
the apex remaining sharply pointed. Anteorbital foramen about 
a^ large as in Felis silvestris, therefore relatively smaller, its 
position slightly more posterior, over posterior root of or 
space between roots of and carnassial. Nasal branch of 
premaxillary very narrow, its width at front of nasal barely 
one-fifth that of nasal in same region. Incisive foramina 
opposite middle of canine, their anterior border not reaching 
level of space between canines and incisors. Lateral emargina- 
tion of posterior border of palate very slight, extending scarcely 
to level of front of molar. External pterygoid pVocess reduced 
to a mere ridge. Mandible with coronoid process relatively 
shorter than in Felis silvestris, the distance from alveolus of 
molar to extremity of process about equal to that from back of 
molar to middle of canine j angular process rather noticeably 
bent inward. 

Teeth, — In general structure, number and arrangement 
of cusps the teeth exactly resemble those of Felis silvestris, 
except that the posterior border of wij is distinctly oblique and 
armed with a minute though evident basal cusp slightly above 
the rudimentary cingulum. All the cheek-teeth are relatively 
longer, lower, wider, and less trenchant than in the wild cat, 
and the cingulum at posterior border of lower premolars is fre- 
quently less distinct, scarcely forming a cusp. 

Measurements. — Adult from Valais, Switzerland (skin) : 
head and body, 800± j tail, 110±; pencil, 30. For cranial 
measurements see Table, p. 478. 

Specimens examined, — Thirteen, from the following localities : — 

Nobway : No exact locality, 3. 

SwEDEi^ : No exact locality, 2 (B.M. and U.S.N.M.). 

Lapland : No exact locality, 1 (Genoa). 

Switzerland : Near Geneva, 3 (Geneva) Alpes Vaudoises, 1 (Geneva) ; 
Valais, 1 (Geneva). , ^ 

Italy : Piedmont Alps, 2 (Genoa). 

BemarTcs . — The material seen is insufficient to form the basis 
of any discussion of the local races of the European Lynx. 

1, Sweden. Purchased. (Brandt.) 61. 11. 8. 16. 

st. Norway. Zoological Society’s 55. 12. 24. 273. 

Museum. 

1. Norway. Zoological Society’s 58. 5. 4. 68. 

* Museum. 

1. Norway. Zoological Society’s 69. 10. 19. 16. 

Menagerie. 
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LYNX PARDELLUS Miller. 

1827. Felis pardina Temminck, Monogr. de Mamm., i, p. 116 (Near 
Lisbon, Portugal). Not Lynx pardma Oken, 1816. 

1907. Lynxpardella Miller, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 398, 
November, 1907 (Goto Dodana, Huelva, Spain). Type in British 
Museum. 

1910. Lynx (Eucervaria) pardella Trouessart, Faune Mamm. d’Europe, 
p. 105. 

Type locality, — Goto l^onana, Huelva, Spain. 

Oeographical distribution. — Iberian Peninsula. 

Diagnosis, — Length of lower cheek-teeth together about 
30 mm. ; skull relatively short and deep, the interorbital 
convexity conspicuous and abrupt ; back and sides always 
densely spotted ; cheeks noticeably whiskered. 

External characters. — Form less robust than in Lynx lynx, 
but not differing in essential details. Underfur not densely 
woolly. Elongated hairs on sides of head below ears forming 
conspicuous pointed tufts 50 to 80 mm. in length, separated from 
each other along median line by a narrow area of ordinary fur. 

Colour. — Underfur pale buff at base, the hairs becoming pale, 
dull tawny on distal half. Longer hairs huffy at base, black at 
tip, each with a whitish sub-terminal annulation about 5 mm. 
long. Ground colour above a fine mixture of the whitish* and 
dull tawny, very uniform throughout body, neck, outer surface 
of fore leg and entire hind leg. On face it becomes greyish, and 
on feet there is usually a wash of cream-buff. In the more usual 
type of coloration the entire back and sides are closely sprinkled 
with rounded black spots, mostly about 10 ram. or less in 
diameter, the spots tending to become confluent so as to suggest 
two longitudinal dorsal stripes, and also though less clearly 
several transverse stripes on sides and shoulders. Although it is 
impossible to count the spots along back, there are evidently more 
than twenty-five between base of tail and most distinctly indicated 
transverse stripe on shoulder. Oii legs the spots become slightly 
larger, and on neck smaller and less distinct. In a less usual 
colour phase the spots are much larger and less numerous, many 
of those on back 20 mm. in diameter, the number between tail 
and most distinct shoulder stripe only about a dozen. Under- 
parts creamy-white, heavily blotched with black on belly ; throat 
more buffy, its spots very small ; interramial space nearly white. 
A V~>3haped black mark, open in front, extends from hinder 
portion of interramial space to ends of whiskers. Inner surface of 
fore legs like chest ; a heavy black band at elbow and a faint one 
at wrist and at middle of upper arm. Whiskers mixed black 
and white. Ear and its long pencil black, the conch buffy along 
the anterior rim and at base, the posterior rim greyish at base, 
then with a blade line 5 mm. wide parallel to edge. A brOad, 

; sub-triangular grey area on back of ear. Inner surface clothed , 
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with lon^f creamy-white hairs. Tail like back above, clear, 
light buffy below, the entire tip (about 40 jfim.) black ; a few 
black spots on upper surface which tend to arrange themselves 
in three transverse bands. 




VlQ, 100. 

Lynx iiardeUm, x 


Shull . — The skull of Lynx pardellus differs conspicuously from 
that of L. lynx and Felis dlveatris in the high, flattened inter- 
orbital region and anterior portion of brain-case, and abruptly 
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sloping rostrum, the two surfaces forming an evident angle in 
dorsal profile ranging from 40® to 50®. Aside from this very 
noticeable peculiarity in general form the skull agrees witli that 
of L. lynx in all of the special features in which the latter 
differs from that of the wild cat. The ridge representing the 
external pterygoid process appears to be somewhat better 
developed, however, than in L. lynx. Temporal ridges rarely if 
ever uniting to form a sagittal crest in front of region of 
interparietal. 

Teeth, — Thb teeth are intermediate in form between those of 
Lynx lynx and Felts silvestris. Cingulum at posterior border 
of lower premolars obsolete as in L, lynx, but posterior border of 
mi nearly as vertical as in Felts silvestris, and without secondary 
cusp or evident cingulum. Crowns relatively a little narrower 
and more trenchant than in Lynx lynx, but less so than in the 
wild cat, their length relatively as great as in the lynx. 

Measurements, — Two males from Coto Donana, Huelva, Spain 
(skins) : head knd body, 880 and 930 ; tail, 125 and 130 ; hind 
foot, 170 and 180; ear from meatus, 73 and 80; pencil, 30 
and 55. For cranial and dentJil measurements see Tables, 
pp. 478, 479. 

Specimens examined. — Eighteen, from the following localities in Spain ; 
Old Castile, no exact locality, 1 ; Sierra Morona, Cordova, 3 ; near Seville, 3 ; 
Jerez de la Frontera, 1 ; Coto Doiiana, 8 ; Andalucia, no exact locality, 1 ; 
no exact locality, 1. 

BemarJes, — Specimens in the two colour phases differ so 
noticeably from each other as to suggest the existence of distinct 
forms ; and as yet I have seen no skins which could not at once 
be referred to one or the other. The two occur together, how- 
ever, and there are no correlated peculiarities in the skulls and 
teeth. 


9. 

Old Castile, Spain. 

Lord Lilford (p). 

94. 6. 11. 1. 

1. 

Sierra Morena, Cordova. 

Capt. S. E. Widdring- 
ton (c & p). 

42. 2. 26. 1. 

2 6, 

Sierra Morona, Cordova. 

Lord Lilford (p). 

89. 8. 27. 1. 

94. 6. 11. 1. 

1. 

Seville. 

Lord Lilford (v). 

74. 10. 7. 1. 

6, 

Seville. (Dr. A. Buiz.) 

Lord Lilford (p). 

95. 9. 4. 1. 

1, 

Jerez de la Frontera. 

A. Williams (c & p). 

7. 12. 10. 1. 

2. 

Coto Donana, Huelva. 

J. P. Gassiot (c & p). 

72. 10. 26. 1-2. 

head, st. 

Coto Donana, Huelva. 

A. Williams (c & p). 

8. 3. 16. 1. 

2 d, 2 9. 

Coto Donana, Huelva. 

A. Chapman (c & p). 4. 12. 12. 1-2. 

8. 3. 8. 2-3. 

(4. 12. 12. 2. * Type of species.) 

1. 

Coto Donana, Huelva. 

B. F. Buck (c & p). 

7. 6. 4. 2. 

st. 

Andalucia. 

B. F. Buck (0 & p). 

6. 9. 16. 1. 

1. 

Spain. 

Lord Lilford (p). 

74. 9. 4. 1. 


Mote , — A lynx from Nuoro, Sardinia, has recently been 
described by Mola (Boll. Soc. Zool. Ital., Roma, 2d ser.,*ix, 
48, 1908) as Lynx sardinim. The more important characters 
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DENTAL MEASUREMENTS OF LYNX LYNX AND 
L. PARIJELLUS. 


Locality. 

Number. 

Sex. 

Upper 

car- 

iiassial. 

Pm9 

and 

pm* 

together. 

Lower 

cheek- 

teeth. 

Lower 

car- 

noBslal. 

Lynx lynx. 

1 






Sweden 

( 1084 1 

\ U.S.N.M.i 

6? 

18-6 

30-8 

37-6 

16*0 

»» ... 

B.M. 

juv. 

— 

29*0 

— 

16*6 

Switzerland 

( 668.32 \ 
\ Geneva / 

67 

19*4 

31-0 

37*2 

16*0 

»> • • 

r 223.37 \ 
\ Geneva / 

97 

18*6 

29-4 

— 

— 

»» • 

I 603.64 1 
\ Geneva / 

juv. 

17*0 

— 

— • 

14*0 

Lynx pardellus. 







Spain : Old Castile 

94.6. 11.1 

9 

14-4 

23*8 

27-0 

12*4 

Sierra Morena 

42. 2. 26. 1 

juv. 

15*4 

26*0 

30*8 

18*6 

9t }l 

89. 8. 27. 1 

6 

160 

26*2 

30*8 

13*0 

near Seville 

95. 9. 4.1 


•14-8 

250 

30*0 

12*8 

Jerez 

7. 12. 10. 1 

67 

14-0 

23*6 

28*4 

12*4 

Goto Donana . 

72. 10. 26. 1 

67 

14-6 

24*4 

29*6 

12*8 

•1 »» 

7. 6.4.2 

6 

14-4 

24*0 

28-8 

11*8 

i» tf 

8. 3. 8. 2 

6 

16-0 

27*0 

32-6 

13-8 


4. 12. 12. 2* 

9 

16-0 

25*0 

29*2 

12*2 

»» »» 

8. 3. 8. 8 

9 

14-2 

24*2 

28*8 

12-4 

I) It • 

162618 

67 

14*6 

24*6 

28*8 ' 

12*8 

tf tt 

152619 

6 

16*2 

26*4 

80*8 : 

! 

13-4 


^Type, 
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mentioned are as follows : Length of head and body, 1000 mm. / 
tail, 330 ; height, about 350 ; cheeks distinctly whiskered, and 
ears tuft^ ; back reddish, the dorsal area almost forming a band 
(fascia) ; sides reddish grey ; head, neck, shoulder and flanks 
with reddish brown or greyish brown spots ; legs with transverse 
tawny (fulvo) stripes ; tail with black tip and three black 
sub-terminal rings ; head with black stripe on each side beginning 
at mouth (fauci) and passing back through eye to side of neck ; 
ear tawny inside, reddish outside ; tending toward black below, 
the pencil (about 30 mm. long) reddish tending toward, black ; 
underparts and inner surface of legs dirty white with a reddish 
tinge. 
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Order RODENTIA. 

1758. Olires Linnaeus, Syst. Not. i, 10th ed., p. 50 (part). 

1827. Bodentia Griffith, Cuvier’s Animal Kingdom, Mamm., iii, p. 01. 

Geographical distribution, — Continents and larger islands of 
the entire world, New Zealand and the Antarctic excepted.* 

Characters, — Terrestrial (occasionally semi-aquatic) placental 
mammals, incapable of true liight (a parachute-like membrane 
present in certain groups) ; feet unguiculate ; dentition consisting 
of functional scalpriform incisors (a second pair of minute, 
terete, non-trenchant incisors present in upper jaw in the 
Duplicidentata) growing from a persistent pulp, and a row of 
from two to six tuberculate or laminate cheek-teeth, the crowns 
of which show no distinct traces of tuberculo-sectorial structure ; 
canines absent; a wide diastema between incisors and cheek- 
teeth. 

Bemarics. — The memljers of the oixler Bodentia are imme- 
diately recognizable by the peculiarities of their dentition, no 
near approach to which is found in any other group of living 
mammals. They are all relatively small animals, the largest 
member of the group, the South American Hydrocliairus hydro^ 
choeris, attaining a weight of only about kg., while the largest 
European species, the beaver, is less than half this size. In 
structure they show variety exceeded by the Insectivora only, 
while in number of genera and species they far surpass all other 
groups of mammals. About thirty families are recognized among 
living rodents, eleven of these occur in Euroj)e. 


KEY TO THE EUROPEAN FAMILIES OF BODENTIA, 

Upper inoisors 2-2, the enamel extending to pos- 
terior surface; incisive foramina very large, 
confluent; bony palate much shorter than 
mesopterygoid space; fibula articulating with 
calcaneum (Hares and Babbits) Leporido’, p. 484. 

Upper incisors 1-1, the enamel confined to the front 
surface ; incisive foramina moderate or small, 
distinct ; Itony palate longer than mesopterygoid 
space ; fibula not articulating with calcaneum. 


* Members of the genera Mua and Oryctolagua are now artificially estab- ' 
lished on many of the remote islands from which the order was naturally 
absent, 

2 I 
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; Ante^o^portion^f zygomatio arch formed chiefly 

Skull without poBtorbital procpsaea; molara * 

rootlOBB ; tau broad and flat (Beavera) Gastondm, p. 947. 

Skull with postorbial procoasea ; molars rooted ; 
tail terete. 


Fore and hind log not joined by a fold of 

Bkin (Squirrels) Sciuridm^ p. 897. 

Fore and hind leg joined by a fold of skin 
* acting as a parachute (Flying Squirrels) . PetaurisHd.T, p. 940. 

Anterior portion of zygomatic arch not formed 
chiefly by the jugal bone; infraorbital fora- 
men large. 

Jugal bone not supported by long zygomatic 
process of maxillary ; mandible with 
angular part arising from outer side of 
alveolus of incisor; tibia and fibula dis- 
tinct ; body covered with long quills 
(nasal and frontal regions of skull in 
European genus conspicuously inflated) 

(Porcupines) Hystricidm, p. 642. 

Jugal bone supported by long zygomatic pro- 
cess of maxillary ; mandible with angular 
part arising from under side of alveolus 
of incisor; tibia and fibula joined; body 
not covered with quills. 

Lachrymal and malar bones in contact ; ante- 
orbital foramen much wider below than 


above, its inner border with conspicuous, 

nearly closed secondary canal Zapodids^ p. 535. 

Lachrymal and malar bones not in contact ; 
anteorbital foramen not wider below than 


above, its inner border without secondary 
canal. 


External form excessively modified for 
underground life ; skull wedge-shapod, 
the supraoccipital sloping forward to 
middle of brain-case, its area much 
greater than that of parictals (Mole- 
rats) SpalacidaUf p. 887. 

External form not specially modified for 
underground life; skull not wedge- 
shaped, the supraoccipital vertical or 
nearly so, confined to back of brain-case, 
its area much less than that of parietals. 

Cheek-teeth (in European genera) f ; 

csDcum absent (Dormice) Muscardinidas, p. 649. 

Cheek-teeth (in European genera) J; 

caecum present Muridie, p. 591. 

Molars prismatic, hypsodont, usually 
rootless, their crowns flat (Voles 

and Lemmings) Microtinx, p. CIO. 

Molars tuberculate, brachyodont, 
rooted. 


Tubercles on crowns of upper molars 
arranged in two longitudinal 
series CrieethuB, p. 592. 

Tubercles on crowns of upper molars 
arranged in three longitudinal 

Beries MuHnm, p. 791. 

a 
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ARTIFICIAL KEY TO EUROPEAN MEMBERS OF 
•• RODENT FAMILIES. 


(Based exclusively on the teeth.) 


Incisors ; cheek-teeth ^ 

Incisors ]l \ ; cheek-teeth not more than 
Cheek-teeth 

Crowns of mandibular check-teeth with con- 
spicuous median concavity 

Crowns of mandibular cheek-teeth without 

conspicuous median concavity 

Cheek-teeth less than 
Cheek-teeth 

4 -* 

Cheek-teeth brachyodont, rooted 

Cheek-teeth h^sodont, rootless. 

Enamel folaings transverse only 

Enamel foldings transverse, oblique and 

longitudinal 

Cheek-teeth less than 

Cheek-tooth 

Cheek-teeth 

Enamel foldings sigmoid 

Enamel foldings not sigmoid 

Cheek-teeth hypsodont, prismatic 

Cheek-teeth brachyodont, tubercular. 
Tubercles of upper molars arranged 

in two main rows 

Tubercles of upper molars arranged 
in three main rows 


Leporidiv, p. 484. 


Sciuridiv^ p. 897. 
PetaurisHdtr, p. 940. 

Muscardinid»\ p. .549. 
Castoridfv, p. 947. 
HystricidtPy p. 542. 

Zapodidii', p. 535. 

SpalacidtH, p. 887. 
Muridiv^ p. 591. 
Mierotime^ p, GIO. 

Ciicetinee^ p. 592. 
Murina, J). 791. 


Sub-Oedek DUPLICIDENTATA. 

1811. DupUcidentata Illiger, Frodr. Syst. Mamm. et Avium, p. 91 

Geographical distribution , — Essentially that of the order 
Bodentia except that it does not include Madagascar or Australia. 
One genus now almost universally distributed in the warmer por- 
tions of both hemispheres as the result of artificial introduction. 

Characters , — Upper incisors 2-2, their enamel covering 
extending to posterior surface, the second tooth minute, sub- 
terete, without cutting edge ; distance between mandibular 
tooth-rows much less than that between maxillary tooth-rows, 
only one pair of rows capable of opposition at the same time, the 
motion of the jaws in mastication consequently lateral ; premolars 
incisive foramina very large, confluent posteriorly; bony 
palate reduced to a narrow bridge lying mostly between the 
premolars ; facial portion of maxillary cribriform or incomplete ; 
fibula articulating with the calcaneum. 

Bemarhs , — The well defined sub-order* Duplicidentata contains 

/ * Not improbably an order distinct from tho Rodentia, as there ds 

. reason to believe that the resemblances between the two groups are the 
; | 0 Bult of convergence rather than of relationship. 

' . 2 1.2 
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two families, the Leporidm and Ochotonidse. Only the former, 
including the hares «and rabbits, is represented in Europe. 


Family LEPORID-®. 

1821. Leporid/ii Gray, London Med. Repos., xv, p. 304, April 1, 1821. 

1857. Lttporina Blasius, Sdugethioro Deutschlands, p. 409. 

1897. Lagidiv. Schulze, Helios, xiv, p. 82. 

Oeographical distribution, — As in the sub-order DnplicMenfata, 
Characters, — Palatal bridge formed chiefly by the maxillary 
bone ; supraoccipital processes present ; auditory bullse rather 
small, not inflated with spongy tissue ; clavicle rudimentary ; 
hind legs elongated. 

Bemarhs, — The members of the family Leporidm are now 
arranged in ten genera,* two of which occur in Europe. 

KEY TO THE EUROPEAN GENERA OF LKPOBIDJE. 

Mesopterygoid region narrow, the width of space imme- 
diately behind palate much less than least longi- 
tudinal diameter of palate; postorbital processes 
(except in domestic races) slender, not distinctly 

triangular in outline (Babbits) OryctolaguSy p. 484. 

Mesopterygoid region broad, the width of space imme- 
diately behind palate greater than least longi- 
tudinal diameter of palate; postorbital processes 
robust, their outline distinctly triangular (Hares) Lepm^ p. 495. 


Genus ORYCTOLAGUS Lilljeborg. 

1758. Lepus Linneeus, Syst. Nat., i, 10th ed., p. 57 (part). 

1857. Lepus Blasius, Saugethiere Deutschlands, p. 410 (part). 

18G7. Cunicnlus Gray, Ann. and Mag. Nat. Hist., 3rd ser., xx, p. 225 
(Not of Brisson, 17G2, or Wagler, 1830). Sub-genus of Lepiis, 

1874. Oryctolagus Lilljeborg, Sveriges og Norges Ryggradsdjur, i, p. 417 
(Sub-genus of Lepus), . 

1899. Oryctolagus Major, Trans. Linn. Soo., London, 2nd ser., Zool., vii, 
p. 514, November, 1899. Genus (part). 

1904. Oryctolagus Lyon, Smithsonian Miscell. Coll., xlv, p. 402, Juno 15, 
1904 (Genus). 

Tjfpe species, — Lepus cunieultis Linnseus. 

Oeographical distribution, — Northern Africa and southern 
and central Europe ; now artificially introduced and established 
in many portions of the warmer region of both hemispheres. 

Characters. — Externally similar to Lepus, but young at birth, 
blind and essentially naked. Skull differing from that of Lepus 
in the slender, never distinctly triangular postorbital process, 

• ** For the most recent general work on the classification of the group : 
see Lyon: Classification of the Haros and their allies. Smithsonian 
Miscell. Coll., XLZV, pp. 321-447, June 15, 1904. 
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the posterior limb of which (except in certain domestic forms) 
is always free from cranium, persistence of sutures surrounding 
interparietal, and the strongly narrowed choanal, the width of 
which, immediately behind palate, is noticeably less than least 
length of palate. Teeth essentially as in but incisors 

both above and below less deeply implanted, and course of root 
of upper tooth not visible on outer surface of premaxillary. 
Cheek-teeth consisting of enamel cylinders tilled with cement 
and dentine. In the cylinder is simple, its cross-section 
elliptical. In* the anterior upper premolar it is also simple, but 
the anterior border is indented by longitudinal grooves appearing 
as re-entrant angles on worn surface of crown. In all the other 
cheek-teeth the cylinder is divided into two sections by a 
re-entrant fold arising from inner side of maxillary t(ieth and 
from outer side of mandibular teeth, in the former nearly 
crossing the crown, in the latter completely crossing it, thougli 
the two sections remain joined at tlieir inner extremities 
except in w.j, in which they are distinct throughout ; * anterior 
section of tirst lower premolar indented by longitudinal grooves 
on its anterior surface. 

Remarks, — The genus Oryetolagm contains the domestic 
rabbits and the wild rabbit of central and southijrn Europe. In 
addition to the more technical characters of the group its 
members are readily distinguishable from the other Leposidse^ 
with which they are naturally associated, by the blind, helpless 
condition of the young at birth.f 

ORYCTOLAGUS CUNICULUS Linnams. 

(Synonymy under subspecies.) 

Geographical distrihution , — Northern Africa and southern 
and central Europe, the details of distribution considerably 
modified by human agency. 

Diagnosis, — Size smaller than in the European species of 
Lepus (the Sardinian Lepus mediterraneus excepted), the hind 
foot in dry specimens seldom exceeding 90 mm., the occipito- 
nasal length of skull in largest individuals seldom more than 
80 mm., ear from crown (dry) usually 70 to 80 mm., tail, including 
pencil, about as long as hind foot, its under surface and edge 
white, its upper surface blackish, usually grizzled with light 
brown ; general colour above a grizzle of black and light brown ; 
a distinct, dull buffy nape patch ; ear essentially concolor with 
back though more finely grizzled, without distinct colour pattern, 
the outer surface narrowly edged with black at tip ; underparts 

* The structure of the teeth may be most clearly understood by 
examining the roots. . 

t This character recurs in the American Sylvilagus and perhaps also 
in some of the less known genera. 
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and inner surface of legs whitish except for dark inguinal 
patches and collar. ! 

External characters . — The external form is typically leporine, 
the hind legs noticeably elongated, the ears long and the eyes 
largo ; soles of feet covered by a dense brush of somewhat 
elongated and stifTeiied hairs which nearly conceal the large, 
nearly straight claws ; digits, 5-4 ; front foot with third digit 
longest, fourth and second successively shorter but not con- 
spicuously so, fifth with tip of claw barely reaching base of 
claw of fourth, first much shorter than the others, only tho 
claw projecting from integument of foot, its tip falling decidedly ' 
short of level of base of claw of fifth. Mammae: p 1 — 1, 
a 2-2 = 6. 

Colour . — Upper parts a coarse grizzle of cr(jam-buff and black, 
tho croam-buff in excess on sides, the black usually in excess on 
back, especially across loins. On rump th(^ ground colour becomes 
paler and on outer surface of legs slightly darker and with an 
evident tinge of clay-colour, though in neither 'region forming 
any decided contrast with surrounding parts. On parting the 
fur of the back it is seen to have five colour bands : (1) a broad 
grey (about Ridgway No. 6) basal area (13 mm.), the extreme 
base somewhat paler ; (2) a brownish band (6 mm.) vaiying in 
exact colour between russet and light clay-colour and occupying 
terminal portion of underfur ; (3) blackish (2 mm.), not sharply 
defined below ; (4) cream-bulF (3-4 mm.) ,* (5) black (2-4 mm.), 
the last three occupying terminal portion of longer hairs. In 
addition to the underfur and ordinary longer hairs there are 
others about 40 mm. in length entirely black on back (except for 
grey basal area), and black with a cream-buff sub-terminal ring on 
sides. These longest hairs are never conspicuously different from 
the general fur as they are in Lepus. Nape patch a clear brown 
intermediate between russet and clay-colour. Head essentially 
like back but more finely grizzled, the cheeks not evidently 
different from back, the pale eyering barely indicated. No light 
spot between eye and muzzle or between eye and ear. Muzzle and 
region from which whiskers spring a clear dull buffy clay-colour, 
not strongly contrasted with rest of head. Ears not noticeably 
contrasted with head or ba(;k, their colour pattern nearly obsolete, 
though a faint trace of that so conspicuous in the hares is 
indicated by a slightly darker iftie along middle of posterior inner 
surface, and by a slight greyish tinge on basal half of posterior 
outer surface. Tho black tip is reduced to a mere ill-defined rim, 
sometimes obsolete and never more than 5 mm. wide, strictly 
confined to posterior surface. Collar and inguinal patches con- 
color with sides, the inguinal patches sometimes nearly meeting 
in median line. Rest of underparts together with inner side of 
legs buffy white or pale cream-buff. On hind legs the whitish 
area extends over doi'sum of foot to extreme tip of toes, though 
sometimes suffused with the buffy brown of sides of feet. On ;; 
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front legs it does not extend beyond wrist, the dorsal surface of 
which is occasion^illy marked with whitish or white. 

Skull . — General form of skull slender, typically leporine, the 
rostrum produced, the occipital region strongly bent downward. 
Dorsal profile essentially straight from tip of nasals to front of 
brain-case, then slightly convex and strongly deflected to posterior 
edge of occiput ; ventral profile nearly parallel to dorsal profile, 
but downward curve beginning further forward, about at level of 
anterior extremity of postorbital process ; occiput flatly truncate 
at right angles with axis of brain-case, therefore obliquely to 
main axis of skull. Brain-case short-ovate in outline when 
• viewed from above, its anterior extremity sharply defined by 
very deep postorbital constriction, its postero-lateral outline 
somewhat distorted by slightly projecting mastoid and auditory 
region. Interparietal rhomboidal or ligulate, its length usually 
about half width. No sagittal crest ; lambdoid crest represented 
by a low ridge which curves abruptly bat^kward at level of outer 
extremities of* interparietal to form the outline of a sharply 
defined, somewhat elevated, bony shield lying on dorsal surface of 
supraoccipital and extending backward to edge of abrupt trunca- 
tion j the general outline of this shield is squarish, but the 
posterior border is occasionally concave and the lateral borders 
may be convex. Posterior aspect of brain-case a broadly 
rounded arch slightly wider than high, the conspicuous, elongated 
paroccipital processes descending bolow level of lip of large 
foramen magnum, and closely applied to posterior surface of 
auditory bulhe. Floor of brain-case marked transversely by 
persistent suture between basioccipital and basisphenoid ; behiuc^ 
this suture the basioccipital widens slightly, then narrows 
abruptly at front of condyles, its median region with wide 
longitudinal groove; auditory bulla flask-shaped, moderately 
inflated, with well developed straight neck, the main axis of 
bulla nearly parallel with posterior surface of occiput, though 
directed slightly outward, the sub-circular meatus plainly visible 
when viewed from above ; transverse diameter of bulla about 
equal to that of basioccipital at region of greatest width between 
bullee ; height including tube nearly twice transverse diameter. 
Interorbital region flat, somewhat depressed, its width about 
equal to that of rostrum a little in front of middle ; postorbital 
process slender, crescentic, bent downward at each extremity, the 
posterior limb decidedly longer than anterior limb though rarely 
coming in contact with brain-case; anterior limb occasionally 
fusing irregularly with frontal, zygoma rather slender, its upper 
edge narrow throughout and not flattened or everted along 
anterior half as is usually the case in the European species of 
Lejma. Rostrum slender, its depth to anterior rim of alveolus of r 
first cheek-tooth noticeably less than distance from latter point 
to front of incisive foramen, nearly parallel-sided when viewed : 
from the side, tapering slightly when viewed from above or; -. 
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below ; nasals flattened posteriorly, convex laterally in front, 
their combined pdfcterior margin deeply emarginate ; nasal branch 
of premaxillary extending nejirly to posterior border of nasal. 
Outer margin of incisive foramen nearly straight, the outline of 
the two together narrowly cuneate, the greatest combined breadth 
about one-third length. Ijoast longitudinal diameter of palate 
about two-thirds or three-cjuarters distance between alveoli of 
anterior premolars. External pterygoid plate well developed. 

Teeth , — First upper incisor with root extending somewhat 
more than half way from aveolus to suture between premaxillary 
and maxillary, its course not distinctly indicated on outer surface 
of bone ; shaft of tooth about one-third greater in lateral 
diameter than in antero-postcrior diameter, its section nearly a 
parallelogram in outline, though slightly wider internally than 
externally ; anterior face of tooth with deep, simple groove lying 
slightly nearer to internal tlian to extermil border j posterior 
face with wide, shallow longitudinal concavity, the bevehid edge 
.abruptly angled near middle. Second incisor elliptical in cross 
section, flattened antero-posteriorly, the area of its shaft in cross 
section about one-sixth that of first tooth. Lower incisor with 
root extending back ne.arly or quite to level of front of alveolus 
of anterior molar, its shaft essentially like that of first upper 
incisor except that anterior groove and postc/rior concavity are 
absent and beveled edge is nearly flat Anterior upper 
premolar with crown narrowly elliptical in outline, the anterior 
border with three re-entrant angles, the second of which is 
deepest, usually extending to about middle of crown. Anterior 
lower premolar irregularly squarish in outline, narrower anteriorly 
than posteriorly, with two deep, rather wide gr(K)ves on outer side, 
a narrow re-entrant angle at middle of anterior border and a 
slight projection at middle of inner border ; anterior section of 
tooth decidedly larger than posterior section, its posterior enamel 
border forming a conspicuous, irregularly folded transverse ridge 
slightly behind middle of crown. Posterior upper molar 
essentially like second incis{)r. Posterior lower molar consisting 
of a larger elliptical, transversely flattened anterior section, and 
a smaller posterior subterete section, the enamel of t^ach section 
forming a complete tube, the area of crown about one-third that 
of second molar. Second, third, fourth and fifth upper molariform 
teeth essentially alike, though slightly decrefising in size from 
before backward, the crown narrowly elliptical, the inner 
and outer margins notched or flattened (varying according to 
wear), the re-entrant enamel fold extending from inner border 
nearly across crown and dividing it into essentially ecjual halves, 
its anterior border crenulate. Second, third and fourth lower 
molariform teeth essentially alike in size and form, the crowns 
much longer than in the corresponding upper teeth, each con- 
sisting of two narrowly elliptical sections with very nartow, 
almost pointed extremities, the anterior section decidedly larger 
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than the posterior, the inner half of anterior border of smaller 
section bfoadly applied to middle of postcrioJS.* ** border of larger 
section, the posterior enamel wall of anterior section forming a 
high, simple transverse ridge completely crossing crown. 

liemarha. — The well-known European rabbit needs no special 
comparisons with other members of the fauna. In different 
parts of its range it is represented by two local races. 

KEY TO THE SUBSPECIES OF ORYCTOLAGUS CUNICULU8. 

Occipitonasal lougth of largest skulls, 78 to 82 mm. ; 

hind foot, 83 to 93 mm. (Central Europe) 0. c. cwikiUus, p. 490. 

Occipitonasal length of largest skulls, 71 to 77 mm.; 
hind foot, 72 to 82 mm. (Mediterranean region, 

Azores, &c.) 0. e. huxleyh p* 491. 

OuYCTOLAGUS ouNiouLUS cuNicuLus Liiimeus. 

1758. [Lcj)tis] cunicAiliis Linnasus, Syst. Nat., i, 10th ed., p. 58. 

1837. ? Lepus vcrnicularis Thompson, The Athenieum, p. 468. Nomen 
nudum (Ireland). 

1843. ? Le2yiis vennicula Gray, List Spec. Mamm. Brit. iMus., p. 128. 
Nomeu nudum. 

1857. Lcjnis cunicuhis Blasius, Siiugethiero Deutschlands, p. 426. 

1867. Cuniculm fodiens Gray, Ann. and Mag. Nat. Hist., 3rd scr., xx, 
p. 225, September, 1847 (Substitute for cunicuhis). Typo in 
British Museum. 

1904. 0\ryctolagu8^ cunictilus Lyon, Smithsonian Miscoll. Coll., xlv, 
p. 406, Juno 15, 1904. 

1910. Ot’yctolagus cuniculus Trouessart, Fauna ]\Iamm. d’Europo, p. 215. 
Type locality. — Germany.* 

Geographical distribution. — Central Europe north of the 
Mediterranean region ; west to Ireland. 

Characters, — ^ze lairge (occipitonasal length of largest skulls, 
78 to 82 mm. ; hind foot, 83 to 93 mm.) ; black of upper parts 
usually producing an evident clouded effect. 

Measurements. — Adult male and female from Clandelw^ye, 
Belfast, Ireland : head and body, 420 and 408 ; tail, 47 and 63 ; 
hind foot, 87 and 85 ; ear, 68 and 65. Adult male and female 
from Tidmarsh, Berkshire, England : head and body, 408 and 
392 ; tail, 63 and 64 ; hind foot, 92 and 86 ; ear, 70 and 70. 
Adult female from Lezayre, Isle of Man : head and body, 437 ; 
tail, 66 ; hind foot, 91 ; ear, ^70. Two adult females from 
Ingelheim, Rheinhosson, Germany : head and body, 407 and 418 ; 
tail, 68 and 62 ; hind foot, 90 and 87; ear, 70 and 73. For 
craneal measurements see Table, p. 492. 

Specimens Forty-six, from the following localities : — 

Ireland : Belfast, 3 ; Clandeboye, Belfast, 1 ; Dumdrum, Tipperary, 1 ; 
Kilmanock, Waterford, 2 ; no exact locality, 1 (skull). 

* Based mainly on the domestic rabbit and on Gesner’s account of the 
rabbit (wild and tame) of Germany. That the wild rabbit of Germany was ; 
considered by Linnieus as the typical animal is indicated by his statement : 

** Habitat in Europa australL” 
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Scotland.— Shetland Islands, 1 (skull). 

England : Craigmoor, Isle of Man, 1 ; Lozayro, Isle of Man, 1 ; Kilnsea, 
Yorkshire, 1 ; Leeds, Yorkshire, 1 (U.S.N.M.) ; Sandringham, Norfolk, 2 ; 
Pangbourne, Berkshire, 2 ; Croydon, Surrey, 2 ; Orleston, Kent, 1 ; Kent, 1 
(skull) ; Ditchling, Sussex, 4 ; Seatown, near Bridport, Sussex, 3 ; Ditchling, 
Sussex, 4; Tidmarsh, Berkshire, 2 ; near London, 1 (U.S.N.M.) ; Orleston, 
Kent, 1 ; Kent, no exact locality, 1 (skull) ; Barrow, Suffolk, 1 (U.S.N.M.) ; 
no exact locality, 1 (U.S.N.M.). 

Germany : Ingclheim, Bheinhesson, 2 ; Strassburg, 2 ; south Germany, 3 
(skulls). 

BemarJes , — The wild rabbit of Ireland, England and central 


Europe appears to be very constant in size, allowance being made 


for individuals that show evidence of crossing 

with domestic 

stock. 

6, 

Belfast, Down, Ireland. 

W. Thompson (i»). 

37. 7. 8. 25. 

d, V. 

Belfast, Down. 

Marquis of Dulferin 

5. 2. 22. 1-2. 

y. 

Dumdrum, Tipperary. 

and Ava (p). 

Major P. J. Waldron 

6. 1. 15. 1. 

d, 9. 

Kilmanbck, Waterford. 

(c & p). 

G. Barrett-Hamilton 

9. 12. 15. 5. 

skull. 

Ireland. 

(>*)• 

C. Darwin (p). 

11. 1. 2. 109. 

68. 2. 19. 92. 

skull. 

Shetland Islands, Scot- 

C. Darwin (p). 

68. 2. 19. 96. 

9. 

land. 

Lezayre, Isle of Man. 

C. IT. B. Grant (c & r). 

11. 1. 3. 448. 

d, 9 St. 

Sandringham, Norfolk, 

H.M. King Edward 

96. 5. 9. 1-2. 

skull. 

England. 

Cambridgeshire. 

VIT. (p). 

J. Baker (p). 

519. c. 

d, 9. 

Pangbourne, Berkshire. 

{Type of Cuniculus fodiens Gray.) 
Sir James Clark, Bt. 97. 2. 14. 1-2. 

d, 9. 

Croydon, Surrey. 

(c & p). 

C.H. B. Grant (c&p). 

11.1.3.398-399 

d, 3 9. 

Ditchling, Sussex. 

Guy Dollman (c&p). 

8. 9. 26. 1-4. 

d. 

Orleston, Kent. 

P. N. Garrard (c & p). 

90. 1. 6.1. 

skull. 

Kent. 

C. Darwin (p). 

68. 2. 19. 98. 

2 9. 

Ingclheim, Uheinhesson, 

C. Hilgert (c). 

8. 6. 16. 10 11 

3. 

Germany. 

S. Germany. 

Dr. A. Giinthcr (c). 

69. 9. 6. 44-46 


Oryctolagus cuniculus iiuxlkyi Haeckel. 

1874. Lepm Uuxleyi Haeckel, Hist, de la erdation dos dtros organises 
d’apr^s les lois naturelles, p. 130 (Porto Santo). 

1906. Oryctolagus cuniculus cfwssius Bate, Proc. Zool. Soo., London, 1905, 
II, p. 322, April 5, 1906 (Uhia, off Candia, Crete). Typo in British 
Museum. 

1910. Oryctolagus cuniculus cnossius Trouessart, Fauno Mamm. d'Europe, 

p. 216 . 

Type locality, — Island of Porto Santo, Madeira. 

Geographical distribution, — Mediterranean region; i?itroduced 
on the Azores, Madeira, and Salvage Islands, and probably 
elsewhere. 

Characters, — Like Lepus cuniculus cuniculus but smaller 
(o^cipitonasal length of largest skulls, 71 to 77 mm. ; hind foot, 
72 to 82 mm.) ; ear relatively longer (equal to that of the larger 
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animal); colour more finely grizzled, the back showing less 
tendency to bo distinctly clouded with black. .* 

Metmbrements , — Adult from Porto Santo : hind foot, 72. 
Two males from Terceira, Azores : hind foot, 73 and 76. Adult 
male from Seville, Spain : hind foot, 7 5 ; two females from the 
same locality: hind foot, 72 and 72. Adult male and female 
from Goto Donana, Huelva, Spain: hind foot, 73 and 80. Adult 
male and female from San Cristobal, Minorca, Balearic Islands : 
head and body, 356 and 340 ; tail, 40 and 45 ; hind foot, 82 and 
80; ear from crown, 70 and 70. Average and extremes of five 
males from Poulx, Card, France : head and body, 371 (347-397); 
tail, 65 (45-63); hind foot, 77*8 (76-80*2). Adult female from 
Island of Dhia, off Gandia, Crete (type of cnomus ) : head and 
body, 341; tail 65; hind foot, 77*6; ear, 70. For cranial 
measurements see Table, p. 493. 

Specimens examined, — Seventy, from the following localities : — 

Porto Santo: Five. 

Azores : Terceira, 2 ; San Miguel, 4. 

Spain : Goto Donana, Huelva, 4 ; Seville, 4 ; Silos, Burgos, 3 ; Castrillo 
de la Beina, Burgos, 1 ; Selva, Majorca, Balearic Islands, 1 ; Inca, Majorca, 2 ; 
Alcudia, Majorca, 1 ; San Cristobal, Minorca, 2. 

France: Poulx, Gard, 5; near Nimes, Gard, 14 (Mottaz); Digne, 
Basses-Alpcs, 8 (Mottaz). 

Italy : Island of Gapraja, Genoa, 5 (B.M. and Genoa) ; Palermo, 
Sicily, 1 (U.S.N.M.). 

Sardinia : Assuni, 7 (U.S.N.M.). 

Crete : Dhia Island, off Gandia, 1 (typo of cnossius). 


Remarks , — In colour the Mediterranean rabbit nearly agrees 
with the central European form, but when series of skins are 
compared it is at once seen that the smaller animal is the more 
grey and finely grizzled of the two, its back seldom distinctly 
clouded with black, a condition that is usual in true cuniculm. 
The actual elements of the colour are essentially the same in the 
two, but in huxleyi the sub-terminal annulations of the longer 
hairs are slightly paler than in the central form. Except for 
the differences in size the skull and teeth agree with those of the 
larger animal. 

The failure to distinguish between this race and that of 
central Europe has been responsible for much speculation as to 
the probable origin within historic times of the small rabbits of 
Porto Santo, which happened tt) be compared by Darwin with 
British examples of true cuniculus. Some of Darwin's specimens 
from this island are still in the British Museum. As might have 
been anticipated they prove to be exactly similar to the common 
Mediterranean form. 


6. Porto Santo, Madeira 
Islands. 

1. San Miguel, Azores. 

,d, 9*. San Miguel. 


0. Darwin (p). 68. 2. 19. 93, 104, 

107, 111, 117. 

F. du Cane Godman 73. 8. 21. 1. 

(o & 

Major F. A. Chaves 6. 8. 25. l->2. 

(c & p). 
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9. 

San Miguel. 

Major F. A. Chaves 

G. 3. 25. 3. 



(c & p). 


2. 

Goto Douana, Huelva, 
Spain. 

J. P. Gassiot (c & p). 

72. 10. 26. 3-4. 

<5, 9. 

Goto Dofiana, Huelva. 

A. Chapman (c & i*). 

2. 3. 3. 1. 

2d,29. 

Seville. (Dr, A, Ruiz.) 

Lord Lilford (h). 

95. 3. 3. 15-18. 

1. 

Silos, Burgos. 

S. & N. Gon/alcz (c). 

8. 7. 7. 26. 

9. 

Silos, Burgos. 

G. S. Miller (c). 

8. 8. 4. 123. 

9. 

Gastrillo de la Beiua, 
Burgos. 

G. S. Miller (c). 

8. 8. 4. 122. 

6, 

Selva, Majorca, Balearic 
Islands. (M, Riutort.) 

0. Thomas (p). 

1. 3. 6. 3. 

2 9. 

Inca, Majorca. 

(M. Riutort,) 

0. Thomas (p). 

1. 3. 6. 5 6. 

<J. 

Alcudia, Majorca. 

(M, Riutort.) 

0. Thomas (p). 

1. 3. 6. 4. 

cJ, 9. 

San Cristobal, Minorca. 

0. Thomas and K. I. 
Pocock (c & 1 *). 

0. 7. 1. 66-67. 

3<J,19. 

Poulx, Gard, Franco. 

(C, Muttaz.) 

0. Thomas (p). 

8. 8. 10. 135-138. 

1. 

Gapraja Island, Tuscany. 

Genoa Museum (k). 

7. 2. 28. 4. 

9. 

Island of.Dhia, Crete. 

Miss I). Bate (c). 5. 12. 2. 35. 

(Type of 0, emssius Bate.) 


Genus LEPUS Linnipus. 

1758. Lepus Linnaeus, Syst. Nat., i, 10th ed., p. 57 (typo by tautonymy, 
L. timidus Linnaeus). 

1828. ? Lagos Brookes, Catal. Anat. and Zool. Mus. of Joshua Brookes, 

p. 54 (Nomen nudum). 

1829. Chionobates Kaup, Entw.-Gesoh. u. Natiirl. Syst. d. Europ. Thier- 

welt, I, p. 170 (variahilis and borealis), 

1857. Lepus Blasius, Saugethiero Deutschlands, p. 410 (part). 

1867. Eulagos Gray, Ann. and Mag. Nat. Hist., 8rd sor., xx, p. 222, 
September, 1867 (incdite?raneus pidnoB). 

1899. Lepus Major, Trans. Linn. Soc., London, 2nd scr., Zool., vn, p. 514, 
November, 1899. 

1899. Eulcpus Acloque, Fauno de Franco, Maramifcros, p. 52 (europtvua 
and variahilis), 

1904. Lepus Lyon, Smithsonian Misoell. Coll., xlv, p. 389, June 15, 1904. 

Type species, — Lepus timidus Linnseus. 

Geographical distribution, — Europe, Asia, North America and 
Africa. 

Characters , — Skull with l)ony palate short, its length at 
narrowest region never more than two and onedialf times that 
of first upper molar ; width of choance greater than least length 
of palate, and about four times that of first molar ; sutures of 
interparietal obliterated in adult; postorbital processes broad 
and triangular, with distinct anterior and posterior limbs ; first 
upper premolar with deep median re-entrant angle, on each side 
of which is a smaller re-entrant angle of varying depth ; anterior 
portion of anterior lower premolar with a narrow re-entrant 
angle on its front face and a broad re-entrant angle on exterhal 
aspect; second to fifth upper cheek-teeth alike, the re-entrant 
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angle extending from inner face about three-quarters of distance 
across crown, the adjacent edges of the fold clcbely approximated 
and finely crenulate ; posterior section of second, third and 
fourth lower cheek-teeth about four-fifths as wide as anterior 
half j last upper molar a small elliptic cylinder; third lower 
molar with anterior segment elliptical in section, tlio posterior 
segment smaller and nearly terete, the enamel of the two 
cylinders normally separate throughout. Externally charac- 
terized by the soft pelage, well developefl tail, and long feet 
heavily clothed with hair that nearly conceals the nails. Young 
at birth active, the eyes open, and the body completely furred. 

liemarks . — As now restricted the genus Lepm contains about 
eighty named species. Eight of these occur in Europe, most of 
them represented by several geographic forms. 

KEY TO THE EUttOPEAN POEMS OP LEWS, 

Tail, including pencil, much shorter than hind 
foot, its upper surface white or clouded with 
brown or grey, never with clear black median 
area} zygoma, relatively deep anteriorly, the 
distance from anterior termination of groove 
on outer surface to front edge loss than least 
depth; root of upper incisor extending to 
suture between premaxillary and maxillary ; 
pelage usually changing to white or whitish 
in winter (distribution northern and Alpine) 

Varying Hares. 

General colour of upper parts in summer dull 
russet (approaching the wood-brown and 
russet of Bidgway); winter pelage never 


entirely white (Ireland) L, hibcruicus, p. 531. 

General colour of upper parts in summer greyish 
brown (approaching the broccoli-brown and 
hair-brown of Ridgway) ; winter pelage 

usually white or pale grey L, tivMus^ p. 522. 

Occipitonasal length of adult skulls ranging 
from 95 mm. to 103 mm. (Scandinavian 

Peninsula) L,t. UrnidtUf p. 526. 

Occipitonasal length of adult skulls ranging 
from 85 to 93 mm. 

Ear from crown 80 to 90 mm. (Scotland) L. L scotievx, p. 529. 


Ear from crown 90 to 100 mm. (Alps) Tj,t varronis^ p. 528. 

Tail, including pencil, about as long as hind foot, 
its upper surface with conspicuous clear 
black median area ; zygoma relatively shallow 
anteriorly, the distance from anterior ter- 
mination of groove on outer surface to front 
edge usually equal to or greater than least 
depth ; root of upper incisor not extending to 
suture between premaxillary and maxillary ; 
pelage never changing to white and rarely to 
grey in winter (distribution central and 
southern) Ordinary Hares. 

Hind foot less than 105 mm. ; legs without white 
markings, the inner suz&ce scarcely lighter 

than outer (Sardinia)..... Ir. p. 518. 
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Hind foot more than 110 mm. ; legs usually with 
white markings, the inner surface always 
noticeably lighter than outer. 

Outer side of thigh much brighter than back, 
its colour often nearly the cinnamon- 
rufous of Bidgway ; dorsal surface of foot 

and wrist marked with pure white L, grmiatensisy p, 515. 

Ear from crown about 05 mm. (Basses- 

Pyr6n6os) L. granatensis ititnsniug, 

p. 518. 

Ear from crown, 105 to 115 mm. 

Buffy tints pale, approaching tho creain- 
buil of Bidgway (Central and south- 
ern Spain) L. f/f'anatetiaijt granaterufu, 

p. 51G. 

Bufty tints rich, approaching the ochra- 
ceous-bu£[ of Bidgway (North-western 

Spain) Zf. uravatemia gallsectiia^ 

p. 617. 

Outer side of thigh not brighter than back, 
its colour ochracoous, bully, or greyish ; 
dorsal surface of foot and wrist without 
white markings. 

Predominating brownish tints ; rump 
usually bluish grey in strong contrast 
with l^ck. 

Bump scarcely greyer than back ; black 
area on outer side of car extending 
about 40 mm. below tip; skull with 
unusually slender rostrum (Parnassus 

region, Greece) L, parnassiiis, p. 519. 

Bump noticeably greyer than back ; black 
area on outer side of ear extending 
*20 to 80 mm. below tip; rostrum 
normal. 

Size small, hind foot 119 to 12G, occipi- 
tonasal length of skull 90 to 96 

(Crete and Cephalonia) L, creticus, p. 51*2, 

Size medium or largo. 

Bump very conspicuously grey ; 
hind foot 135 to 155 mm. ; occi- 
pitonasal length of skull 97 to 
105 mm. (Boumauia to the Pelo- 

ponesus) L. europastu tranadylmnusua^ 

p. 509. 

Bump less conspicuously grey ; hind 
foot 125 to 140 mm.; occipito- 
nasal length of skull 95 to 103 mm. 

(South-eastern France to Corfu) L. e, rnendiei, p. 506. 
Predominating buffy tints; rump buff or 
buffy grey, scarcely or not contrasted 
with back. 

Cheeks conspicuously whitish; general 
colour of upper pares a light cream- 
buff ; size very large, hind foot about 
155 mm. (Eastern Germany and 

eastward) L,e, Ayfiridwi, p. 508. 

Cheeks greyish or brownish; general 

colour never a light cream-buff ; size * 

large or medium, hind foot 113 to 
147 mm. 
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Hind foot 124 to 147 mm.; occipito- 


nasal length of skull 93 to 102 mm. p 
(Central). 

Bul!y tints rather pale, approachiijg 
the cream-buff of Ridgway (Ger- 
many, Denmark, Franco, except 
southern portion) L.e. p. 502. 

Buffy tints rich, approacliing the 
ochraceous - buff of Ridgway 
(England) L,e. oavidentalis^ 504. 


Hind foot 113 to 125 mm. ; occipito- 
nasal length of skull 89 to 94 mm. 

(Southern). 

* Nape patcli well differentiated ; base 

of ear conspicuously buffy be- 
hind; underfur not yellowish 
(Pyrenees) L. e. i/yrciiaicus, 600. 

Nape patch scarcely indicated ; base 
of ear not conspicuously buffy 
behind ; underfur yellowish 
(Corsica, Sicily, southern Italy) />. e. corsteanuts, p. 507. 

LEPUS EUR0P.SUS Pallas. 

(Synonymy under subspecies.) 

Geograjjhieal distribution. — Centrfil Europe from Great Britain 
to Russia and from the Baltic south to the Pyrenees, Italy and 
Greece. 

Diagnosis. — Tail moderately long, its length including terminal 
hairs about equal to that of hind foot, its upper surface never 
white or grizzled, always with conspicuous black median area ; 
ear long, extending decidedly beyond nostril when laid forw ard ; 
general colour of upper parts a coarsely grizzled bufiy or ochra- 
ceuus brown ; outer side of thigh not contra.sting in colour with 
back ; buffy and ochraceous tints occasionally replaced by pale 
smoke-grey in a rarely assumed, special winter pelage ; ear with 
conspicuous black terminal area on outer suii'ace; size rather 
large, the hind foot usually more than 130 mm., though less in 
some southern races ; root of upper incisor short, not extending 
to suture between premaxillary and maxillary ; height of posterior 
upper premolar measured from crown to upper surface of root 
capsule usually less than alveolar length of tooth-row. 

External characters. — Except for the relatively longer limbs, 
ears and tail, the external form is essentially as in Oryctolagus. 
Digits similarly 5-4, their proportional lengths as in the smaller 
animal, but claws somewhat more flattened. Mammec : p 1 — 1» 
a 2 — 2 = 6. 

Colour. — Upper parts buffy, nearly clear on sides, underlaid 
with blackish on back, the tw'o colours forming a coarse mixture 
varying considerably according to condition of pelage, but buffy 
normally in excess. On sides the black becomes less, disappear^ 
ing entirely on legs, collar and along edge of white ventral arq^. 
|(ump usually lighter than either back or sides, sometimes 
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conspicuously grey. Sides with evident though not very notice- 
able sprinkling of nuirs 60-70 mm. in length, the basal half dark, 
the terminal half whitish. Tail white below and around entire 
edge,* the dorsal surface with a broad clear black median stripe. 
Nape clear buffy, with or without a greyish white suffusion. 
Head essentially like body but with the darker and lighter 
colours more finely blended. An evident (sometimes conspicuous) 
lighter area between eye and muzzle an(l another between eye 
and base of ear. A slightly defined grey eyoring, below and 
behind which there is often a noticeable tawny area. An 
ochraceous or tawny spot at base of whiskers. Ear bufly (leather 
paler than buff of body) with the following colour-pattern : inner 
surface clefir buffy sometimes tinged with grey, the bufiy clearer 
and brighter just below terminal black rim, and much darker and 
somewhat gi-izzlwl over an area about 40 mm. long and 10 mm. 
wide along median portion of outer edge (though not involving 
extreme rim, which is very pale buft* or even whitish from base 
to black terminal portion), the grizzled region fui'ther emphasized 
by a small pallid area at its inner base ; anterior outer surface a 
tine grizzle of the same elements as those of back, the, edge 
conspicuously fringed wth clear bulfy except at black-riinmod 
tip ; posterior outer surface buffy at extreme base, grey or 
bufly grey at middle, and black at tip, the black ai'ea extending 
conspicuously below rim of ear and forming a definitely outlined 
patch 25-35 mm. long, and 10-15 min. wide. Underparts, 
except collar, white, this colour extending to inner surface of 
legs, which, though occasionally much tinged with buffy, are 
always noticeably paler than outer surface (cf. L. rnediterniTieutt), 
A clear bufly or ochraceous patch in inguinal region, the two 
patches sometimes meeting in mtjdian lino. Feet bufly, darker 
on the toes, paler proximally, but never marked with pure white 
(cf. L, yranatensw) ; soles an indefinite bufly grey. 

The grey winter coat, when it occurs, diflers from the usual 
pelage merely in the substitution of a light drabby grey for all 
the bufly and ochraceous tints, the black remaining unchanged. 
The colour pattern is therefore in no way modified, though the 
general appearance of the animal is so altered as to have given 
rise to the belief that individuals in this pelage represented 
hybrids between Lepus europsBUH and some form of varying hare.f 

Skull, — The skull of Lepus europveus resembles that of L, 
timidus more closely than would be anticipated from the con- 
spicuous external differences in the animals. Ordinarily they 
may be distinguished by size, as in L, europeeus the occipitonasal 
length is usually more than 93 mm. (92 to 105 mm.), while in 
L, timidm (except in the large L, t, timidus) it is seldom more 

I • * The absence of the white edging at tip of tail is nearly always an 
^ indication that the extremity has been broken ofi. • 

4 Such individuals may be distinguished from hybrids by the length 
;; and colour of the tail, and by their cranial characters. 


2 K 2 
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than 92 mm. (86 to 93 mm.). Braiii-case relatively narrower 
and deeper than in Leputt timidus, and parietal region less 
flattened, the dorsal profile when viewed from behind arching 
abruptly and conspicuously al)Ove level of zygomatic roots. 
Ant(jrior half of frontal nearly flat, the orbital rims rising slightly 
but abruptly above general level of interorbital region. Posterior 
extremity of malar and relative length of suture between malar 
and zygomatic process of squamosal as in L, timidus. Anterior 
portion of zygoma usually though not always diftering from that 



Fig. 102A. 

LepuH europKUM. Nat. bIzo. 

I 

of L, timidm in the greater width and relatively less depth of 
the elevated region in front of lateral groove ; the least distance 
from groove to anterior edge of zygoma usually equal to or greater 
than depth at same region. Auditory bulla relatively a little 
lai'ger than in Lepus timidusy its ventral profile a little less 
convex and anterior border less rounded off, a pecularity not 
easily described but which when once seen is readily appreciated. 

. Teeth . — In general the teeth resemble those of Oryctolagus 
ctiniculus, differing in a few slight details only. Upper incifjpr 
ijrith groove on anterior face decidedly nearer internal border 
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than external border ; posterior face with longitudinal concavity 
barely indicated'^ root as short as in Oryctolagm^ but whole 
course of tooth noticeably indicated on outer surface of l)one. 
Anterior upper premolar with lateral re-entrant angles on 
anterior margin variable in development, one or both occasionally 
obsolete. Other maxillary teeth as in Oryctolngu^, but posterior 
border of re-entrant fold sometimes crenulate ; roots of maxillary 



Fia. i02n. 

hepua eiiropaus. Nat. size. 


teeth not extending so far into orbit as in Orydolagm and in 
Lepus timidus, the distance from crown of third premolar to 
upper surface of its root capsule usually less than alveolar length 
of tooth-row. Anterior lobe of anterior lower premolar usually 
narrower than in Oryctolagus, but broader than in Lepu8 timidus; 
posterior section of this tooth as well as that of the succeeding 
molariform teeth (including m^) relatively larger than in 
Oryctolagus, 
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Remarks, — Lejpus europseus is readily distinguishable among 
the hares of continental Europe by its large %ize, long ear with 
distinct colour pattern on dorsal surface, absence of white 
markings on feet, and lack of noticeable contrast between colour 
of sides of body and outer surface of tliigh. It is a plastic 
species, readily becoming differentiated into local races. Seven 
of these are now known to occur west of Russia.* 

Lepus europ^us EUR0PA5US Pallas. 

1777. [Lepus] timidus Erxleben, Syst. Begui Anim., i, p. 325 (Not of 

LinDseus, 1758). 

1778. Lepus europmus Pallas, Nov. Spec. Quadr. Glir. Ord., p. 30 (Bur- 

gundy, France). 

1783. Lepus timidus Schreber, Saugtbioro, pis. ccxxxiiia and ccxxxiiTu 
(Germany). Not of Linnojus, 1768. 

1789. Lepus europteus Schreber, Saugthiere, iv, p. 8G5. 

1801. L[cpus] t[imidus] albus Bechstein, Gcmeinn. Naturgeseb. I^eutsch- 
lands, I, 2nd ed., p. 1096 (Thuringon, Germany). 

1801. L[epus] t[imidus] flavus Bechstein, Gemoinn. Naturgcsch. Deutsch- 
lands, I, 2nd ed., p, 1096 (Thiiringen, Germany). 

1801. L[epus\ tiimidm] ni<jer Bechstein, Gemeimi. Naturgcsch. Deutsch- 
lands, I, 2nd ed., p. 1097 (Thiiringen, Germany). 

1820. Lepus medius Nilsson, Skand. Fauna, i, ]>. 224 (Zealand, Denmark ; 

based on specimens in grey winter pelage). 

1857i Lepus timidus^ b. Mittoleuropaischo Form, Blasius, Siiugcthiero 
Deutschlands, p. 417. 

1859. ? Lepus campicola Gervais, Zool. ot Pal^ont. Francaiscs, 2nd ed., 
p. 47 (Nomen nudum based on the common hare of Franco). 

1867. ? [Lepus timidus] coronatm, rufus^ cinercus, nigricans^ maculatusy 
albus and niger iFitzinger, &tzungsbcr. kais. Akad. Wissensch. 
Wien, Math.-Naturwiss. Classe, i^vi, p. 161 (Austria). Nomina 
nuda. 

1875. [Lepus timidus] var. argenteogrisea Konig-Warthausen, Verzcichniss 
dor Wirbelthiere Oberschwabens, Saugethierc, p. 85 (Ulm, Wiirtem- 
berg, Germany). Probably based on an individual in grev winter 
coat. 

1910. Lepus europmis and L, medius Trouessart, Fauno Mamm. d’Kurope, 
p. 219. 

Type locality, — Burgundy, France.f 

Geographical distribution , — Central Europe from Germany to 

The Lepus europieus carpaikorum of Hilzheimor (Zool. Anzeiger, xxx, 
p.'512, August 14, 1906) from the Carpathians may represent an eighth 
race. The difficulty of clearly understanding the various local forms of 
European hares is greatly increased by the frequency with which the 
animals are transported from one region to another for the purpose of 
restocking exhausted hunting grounds. L, e. transylvanims has thus been 
taken to Denmark, and L, e. occidentalis to Switzerland. Other instances 
of the same kind will undoubtedly be found. 

t Pallas refers to Daubenton’s account of this animal for measurements 
(Nov. Sp. Quadr. Glir. Ord., p. 2), and mentions no definite locality. 
Polonia and Pannonia are, he says (p. 5), inhabited by another form. 
Daubenton’s description (Buffon, Hist. Nat., vi, pp. 264-299) was based on; 
Burgundian specimens. 
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the Atlantic coast and from Denmark to central France, lihis 
is probably the fvTm recently introduced in southern Sweden. 

Diagnotfis . — Bufly tints pale, approaching tlio cream -buff of 
llidgway ; rump usually not grey, always with evidcuit darker 
area continuous with black tail-stripe. 

Colour , — TJnderfur (20 mm.) silvery white at base (occasionally 
with a slight buffy tinge), becoming abruptly dark sepia slightly 
beyond middle of hairs and blackisli at extreme tips ; longer 
hairs (30 mm.) whitish at base, dark brown at level of dark 
portion of undcirfur, then with a cream-buff annulation 5-7 mm. 
long and a shorter blackish tip. Clear area along sides cream- 
buff, darkening to a light, yellowish ochraceous-buir in inguinal 
region and on outer side of fore leg. Collar light ochraceous- 
buff. Rump greyer than back, but usually so suffused with 
cream-buft‘ as to form no marked contrast, its median area 
always slightly darker than lateral portions. 

Shull and teeth, — In th('. typical race the skull attains nearly 
the maximum siz(i for the species, the occipitonasal length 
frequently exceeding 100 mm., but apart from this, neither skull 
nor teeth show any special features worthy of note. 

Meamrcmentii,- -Two adult males and an adult female from 
Haslev, Zealand, Denmark : head and body, (560, GSO and 640 ; 
tail, 80, 82 and 74; hind foot, 136, 147 and 138; ear from 
crown (fresh) : 138, 131, and 125. Adult male from Ingolheim, 
Rheinhossen, Germany: head and body, 571; tail, DM; hind 
foot, 135 ; ear from crown (dry), 120. Two adult males from 
Rheinthal, St. Galhm, Switzerland ; head and body, 570 and 570 ; 
tail, 100 and 85 ; hind foot, 136 and 137 ; ear from crown (dry), 
117 and 115. Two adult females from Werdenborg, St Gallon, 
Switzerland : head and body, 600 and 605 ; tail, 90 and 95 ; 
hind foot, 145 and 144; ear from crown, 114 and 118 For 
cranial measurements see Table, p. 510. 

Specimens examined, — Twenty-seven, from tlio following localities : — 

Denmark : Uaslev, Zealand, 5 ; Zealand (no exact locality), 1. 

Belgium: Slype, West Fl,andcrs,,l. 

France : Near Paris, 1 ; Etupes, Doubs, 1 (Mottaz). 

Germany: Brunswick, 3; Ingelhoim, Kheinhessen, 1; Burg, near 
Magdeburg, 1 ; south Germany, G (skulls). 

Austria-Hungary: Salzburg, 1 (U.S.N.M.). 

Switzerland : Flawil, St. Gallon, 1 (U.S.N.M.) ; Kheinthal, St. Gallon, 2 
(U.S.N.M.); Werdenberg, St. Gallon, 2 (U.S.N.M.); Wittembacb, St. 
Gallen, 1 (U.S.N.M.). 

Semarhs. — The typical form of Lepus europeeus is characterized 
by large though not maximum size, and rather light, strongly 
yellowish colour. It is probably the most extensively distributed 
of the western European forms. The pale winter coat is 
occasionally assumed. 

6. Haslev, Zealand, Den- O. Helms (c). 8. 2. 15. 1-5. 

mark. 

1 . Zealand. ^ Stockholm Museum (e)« 40. G. 2. 71. 
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V 

9. 

3. 

<J. 

G. 


Slype, Flanders, Belgium. Andrew van Iseghom 2. 11. 3. 1. 

(C & P). m 

Paris. A. Forsyth Major p). 97. 2. 19. 1. 

Brunswick, Germany. G. Barrett - Hamilton 8. 9. 29. 1-3. 

(I*)- 

Ingelhoim, Ithoinhessen. G. Barrett - Hamilton 11.1.2.110. 
(Jlilgert!) (p). 

S. Germany. Dr. A. Gunther (c). 59. 9. 6. 38-43. 


Lepus KUROPiEUS OCClDENTALis de Winton. 

1898. Lepus curopasus occidentalis de Winton, Ann. and Mag. Nat. Hist., 
7th ser., i, p. 152, February, 1898. Type in British Museum. 

1906. L\epus'\ e\uropmis'\ occidentalis Hilzheimer, Zool. Anzeiger, xxx, 
p. 512, August 14, 1906. 

1910. Lepus europmus occidentalis Trouessart, Faune Mamm. d’Europe 

p. 220. 

Type locality , — Herefordshire, England. 

Geographical distribution. — England, the Isle of. Man and the 
lower, more cultivated portions of Scotland, north to the Orkney 
and Shetland Islands, the northern limits of the range much 
extended artificially ; introduced in Ireland* and Switzer Jand. 

Diagnosis, — Similar to Lepus europseus europseuSf but huffy 
tints rich and dark, approaching the ocnraceous-buff’ of llidgway. 

Colour . — Underfur as in L, euro 2 )ixms europseus, except that 
the dark portion is more nearly black. Longer hairs with the 
black tips better developed and the sub-terminal aniiulations a 
dark ochraceous-bluff, showing in certain lights a decided tinge 
of tawny. This tawny becomes clear and tinged with rufous 
along sides and on inguinal patches, though it is duller and with 
a decided clay-colour cast on collar. Rump as in L. -europseus 
europseus. Grey winter pelage ; all the huffy tints replaced by 
light grey, the exact shade of which is very uniform in the six 
specimens examined. It is somewhat paler than the smoke-grey 
of Ridgway and distinctly more blue, somewhat approaching the 
grey No. 7, though not so dark. A very slight cream-buff wash 
may be detected on cheeks, sides of neck and of shoulders, and 
on collar. 

Skull and teeth . — The skull averages slightly smaller than in 
L. europseus europseus, the occipitonasal length rarely attaining 
100 mm. The teeth, however, are fully as large as in the 
continental animal. 

Measurements. — Two adults from the Isle of Man : head and 
body, 638 and 548 ; tail, 67 and 89 ; hind foot, 131 and 134 ; 
ear from crown, 105 and 110. Type (adult female) : head and 
body, 570 ; tail, 86 ; hind foot, 135 ; ear from crown, 101. Two 
adult females from Merton Hall, Norfolk : head and body, 675 
and 683; tail, 80 and 90; hind foot, 141 and 135; ear from 
.. orow^, 120 and 98. Adult female (grey pelage) from Pangbourne, 

See Barrett-Hamilton, The Irish NaturaUst, March, 1898, pp. 69-76.1 
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near Beading, Berkshire: tail, 75; hind foot, 135; ear from 
crown, 99. For cranial measurements see Table, p. 510. 

Specimens examined— Hhiity-siXt from tho following localities 
Scotland: Tulloch, Inverness, 1 (grey pelage); Baith, Fifeshirc, 1; 
near Kilwinning, Ayrshire, 1 (grey pelage). 

England : Isle of Man, 3 ; Bangor, Carnarvonshire, 2 ; Healey, North- 
umberland, 1 ; Swithland Hall, Leicestershire, 1 ; Merton Hall, Norfolk, 3 ; 
Barrow, Suffolk, 1 (U.S.N.M.); Sandringham, Norfolkshire, 2; Moor- 
hampton, Hereford, 2 ; South Leigh, Oxfordshire, 1 (grey pelage) ; Hilling- 
don, Middlesex, 1; Panghourno, near Beading, Berkshire, 1 (grey pelage); 
Marley Common, Haslemere, Surrey, 1; Weston Sands, Somerset, 2; 
Stokenham Kingsbridge, Devonshire, 1 (U.S.N.IM.) ; (rasford Castle, 
Armagh, 2 ; south-east coast, Ireland, 1. 

Ireland : Gasford Castle, Armagh, 2 ; south-east coast, 1. 
Switzerland: Near St. Gallon, 4; Utzwil, St. Gallon, 1 (U.S.N.iM.). 


liemarks. — Though closely related to Ltym mropims curoptxiM, 
this form is I’cadily distinguishable by its darker, lirowiusr, general 


colour. 

The pale winter coat 

is rarely observed. 


1. 

Dingwall, Inverness-shire, 
Scotland. 

Sydney Dennis (c &r). 

3. 11. 14. 1. 

6, 

Baith, Fifeshire. 

W. B. Ogilvie-Grant 
(c & p). 

‘)3. 12. 23. 2. 

6. 

Kilwinning, Ayrshire. 

Hon. G. Montgomerie 

(C & V), 

32. 2. 16. 1. 

6, 

Isle of IMan. 

P. M. C. Kermodc 
(c & P). 

35. 1. 13. 1. 

2. 

Bangor, Carnarvonshire, 

G. W. D. Asshoton 

37. 3. 8. 1. 


Wales. 

Smith (p). 

3. 1. 28. 1. 

1. 

Healey, Northumberland, 
England. 

Bev. H. H. Slater 
(c & y). 

0. 2. 24. 1, 

6. 

Swithland, Leicestershi re. 

Earl of Ijancsborough 
(c & p). 

92. 1. 23. 1. 

(J,2 9. 

trhetford, Norfolkshire. 

Lord Walsingham (p). 

38. 2. 11. 1-3. 

2 st. 

Sandringham, Norfolk- 
shiro. 

TI.M. King Edward 
VII. (p). 

W. E. do Winton 

30. 5. 9. 3- 4. 

9. 

Moorhampton, Hereford- 

98. 2. 17. 1. 


shire. 

(c (fe p). (Type ( 

Df subspecies.) 

<J. 

Moorhampton, Hereford- 
shire. 

W. E. do Winton 
(c & v). 

3. 1. 20. 1. 

9. 

South Leigh, Oxfordshire. 

A. J. Butler (c & p). 

33. 9. 7. 1. 

9. 

Pangbourne, Berkshire. 

Capt. Sawbridge 
(c & p). 

0. 11. 10. 1. 

6. 

Haslemere, Surrey. 

S. J. Wiglcy (c & p). 

0. 9. 18. 1. 

2. 

Weston Sands, Somerset- 
shire. 

Tomes Collection. 

7. 1. 1. 175-170. 

1. 

England. 

Purchased (Lead- 
beater). 

88. b. 

2. 

Gasford Castle, Armagh, 
Ireland. 

Hon. L. Powys (c&p). 

70. 1. 25. 1-2. 

9. 

South-east coast, Ireland. 

Miss E. Hope. 

0. 4. 12. 1. 

(J,2 9. 

St. Gallon, Switzerland. 
{E. IL Zollihofer.) 

0. Thomas (p). 

2. 8. 4. 53-54. 

4. 4. 5. 40-47. 
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Lbpus burop-®us -pybenaious Hilzheimer. 

1906. Ij[epus\ e\uropaQUs\ pyrenaicua Hilzheimer, Zool. Anzeiger, xxx, 
p. 512, August 14, 1906. 

1910. Leptis europsaus pyrenaicua Trouessart, Fauiie Mamm. d’ Europe, 

p. 220. 

Type loeality , — Bagneres [de Liichon ?], Pyrenees, France. 
Oeographical distrihution , — Pyrenean region, south-eastern 
France. 

Diagnosis , — Essentially like Lepus europopus europmis, but 
smaller (hind foot, 113 to 125). 

Specimens examined, — Five, from tho Department of Ari^ge, Franco, 
and the neighbouring portion of Andorra. 

Remarks , — The five specimens, though imperfect, do not 
appear to be referable to any of the other forms of Lepus 
euro'paeus. They agree sufficiently well witj> pyrenairus as 
described by Hilzheimer. 

2 9,1. Ax -Ics- Thermos, Ariege, V. Bui lies (c & p). 10.9.20.1-3. 
France. 

Lkpus mnopjRva mkridiri Hilzheimer. 

1859. ? Lepus meridionalia Gorvais, Zool. et Pal^ont. Francaises, 2nd ed., 
p. 47 (Nomen nudum, based on the hare of Languedoc and ' 
Provence). 

190C. L[epus] e[uropfBUs] meridiei Hilzheimer, Zool. Anzeigor, xxx, p. 512, 
August 14, 1904 (Aveyron, France). 

1910. Lepus europnms meridiei Trouessart, Faune Mamm. d’Europe, p. 220. 

Type locality, — Department of Aveyron, France. 

Oeographical distribution , — South-central and south-eastern 
France, northern Italy, Corfu. 

Diagnosis, — Size as in Lepus europseus curopseus ; colour 
browner and less buffy than in the typical form, and rump 
distinctly bluish grey, though less conspicuously contrasted with 
back than in the large L, e, transsylvanicus. 

Measurements, — Four males from the neighbourhood of 
Nimes, Gard, France, average and extremes: hind foot, 146*6 
(140-152). Two males from Barcelonnette, Basses- Alpes^ 
France: head and body, 528 and 540; tail, 112 and 95; hind 
foot, 138 and 140. Two males from Siena, Italy : head and 
body, 500 and 550; tail, 80 and 90; hind foot, 130 and 133; 
ear from crown, 116 and 118. Two females from tho same 
locality : head and body, 650 and 558 ; tail, 88 and 92 ; hind 
foot, 130 and -134 ; ear from crown, 119 and 123. For cranial 
measurements see Table, p. 511. 

JSpecimena examined, — Twenty, from the following localities : — 

France: Near Ntmes, Gard, 7 (U.S.N.M. and Mottaz); near Digne^ 
Basses-Alpes, 8 (Mottaz) ; St. Paul, near Barcelonnette, Basses-Alpes, 2. 
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Italy : Geresolo' d’Alba, Turin, 1 (Turin) ; Porlezza, Como, 1 (Ghidini) ; 
Siena, 4. « 

Greece : Corfu, 2. 

JRemarha,- — It is with some hesitation that I hav(? referred 
the hares of northern Italy and of Corfu to this form. In the 
cabsencc of more complete material it seems, however, the most 
satisfactory course to pursue. 

2 6, Earcelonnetto,Basses-Alpes, O. Thomas (p). 8. 8. 10. 133-134. 

France. (C. Mottaz^) 

2 d. Siena, Italy. (5. Brogi.) Dr. E. Hamilton. 98. 10. 2. 18-19. 

c?. Corfu, Greece. (C.Mottas.) J. I. S. Whitaker (p). 8.10.1.61. 

6, Corfu. C. Motlaz (c). 8. 11. 3. 23. 

Lbpus europjeus corsicanus do Wintoii. 

1898. Lepus corsicanus do Winton, Ann. and Mag. Nat. Hist., 7th sor., i, 
p. 155, February, 1898. Type in British Museum. 

190G. L[epus] m[editerraneus] corsicanus Hilzhcimor, Zool. Anzoigc?r, xxx, 
p. 513, August 14, 1900. 

1910. Lepus corsicanus Trouessart, Fauno Mamm. d’Eiiropo, p. 224. 

Type locality, — Bastia, Corsica. 

Geographical disirihutiou. — Corsica, Sicily and Italy (Rome), 

Diagnosis, — Size small, as in Lepus europmus pyrenaicus (hind 
foot, 114 to 125 mm., occipitonasal length of skull about 90 to 
94 mm.) ; general colour more yellow than in true enropmis^ the 
underfur conspicuously buff. 

Colour, — The colour does not cliffer apprccial)ly from that of 
Lepus europseus europseus, ex<jept that it is throughout somewhat 
brighter and more yellowish, and the coloui* pattern of the ear 
and the tawny markings below eye and at base of whiskers are 
better defined j nape patch scarcely indicated and without 
special colour. Underfur with throe distinct colour bands ; the 
basal grey and terminal blackish as in Zr. europeeus, but with an 
intermediate band about 6 mm. in width of dull buff, thrown 
into strong contrast by the black. Inguinal patches light 
tawny. Rump dull ochraceouB>buff, the bases of the hairs 
bluish grey (about grey No. 7 of Ridgway). 

Skull and teeth , — Except for their reduced size the skull and 
teeth resemble those of Lepus europseus europseus. 

Measurements. — Type (adult male) : hind foot, 119 ; ear from 
crown, 105. Two males from Marsala, Sicily: hind foot, 114 
and 120; ear from crown, 103 and 110 mm. Adult male from 
Rome, Italy : hind foot, 125 ; ear from crown, 127. For cranial 
measurements see Table, p. 511. 

Specimens examined, — Pour, from the following localities 
Corsica : Bastia, 1 (type). 

Sicily : Marsala, 2. 

Italy : Rome, 1. 
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Remarks, — The conspicuously yellowish underfur of this hare 
is perhaps its most striking characteristic. With the material 
at hand 1 am unable to distinguish between the Corsican form 
and that of Sicily and Rome. 

1. Bastia, Corsica. Lord Lilford (p). 78. 7. 3. 4. 

(Type of subspecies.) 

2 S. Marsala, Sicily. J. I. S. Whitaker (p). 98. 2. 9. 1-2. 

<5. Home, Italy. (C. Coli,) G. Barrctt-Hamilton (p). 8. 9. 30. 1. 


Lepus kukop;eus iiybiiidus Desmarest. 

1822. Lepm hybridus Desmarest, Mammalogie, p. 349 (Central Russia). 
1842. Lep^is aquilonius Blasius, Amtl. Bericht xix Vers. Naturf. u. Aerztc, 
Braunschweig, p. 89 (Central Russia). 

1850. Lepus medius Middendorff, Bull, de la Classe Phys.-Math. do I’Acad. 

Imp. dos Sci. Nat. do Saint-P^tersbourg, ix, p. 218 (part). 

1857. [Lepus timidiis] c. Nordusilicho Form, Blasius, Silugethiere Deutsch- 
lands, p. 417 (part). 

1898. Lepus europnms (typical) do Winton, Ann. and Mag. Nat. Hist., 
7th ser., j, p. 160, February, 1898. 

1906. L[epus'\ m[cdius'] aqtiilonim Hilzhoimer, Zool. Anzeigor, xxx, p. 511, 
August* 14, 19(36. 

1910. Lepus medius aquilonius Troucssart, Fauno IMamm. d’Europe, p. 217. 

Type locality, — Central Russia. Based on the Russak of 
Pallas (Nov. Sp. Quadr. Glir. Ord., p. 5). 

Geographical distribution, — Central Russia, westward into 
eastern Germany.* 

Diagnosis,— gre.ater than in Lepus europspus europseus 
(hind foot about 15 mm,); colour in summer pelage essentially 
as in the typical form but lighter, the cheeks strongly suffused 
with dull white, th(5 rump buffy grey with slightly darker 
median area; grey winter pelage habitually assumed. 

Colour, — Though the actual elements of the colour of tbe body 
are essentially as in Lepus europseus europseus, the general effect 
is noticeably lighter, owing to the greater length of the sub- 
terminal cream-buff annulations. The rump is also more 
evidently grey in contrast with the back. White of interramial 
region spreading conspicuously so that cheeks are practically 
whitish throughout (except for a dull ochraceous-buff area under 
and behind eye and another at base of whiskers), in strong 
contrast with the grizzled buffy of crown, face and muzzle. 
Grey area on back of ear nearly white and forming a very 
conspicuous whitish rim to outer border. Inguinal patches 
clear, light ochraceous-buff. Collar somewhat duller and paler. 
Otherwise as in L, europstus europseus, 

* While I have seen no German specimens of this hare there can be , 
little doubt that it is the East Prussian animal referred to by Altum 
(Forstzoologie, 2nd ed., i, p. 181) as being not infrequently greyish white 
in winter. The same author gives rather extended observations on the 
ooourrenoe of the grey winter coat in the hares of other parts of Germany. ^ 
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Meamrements , — Adult from Lithuania : hind foot, 155 ; oar 
from crown, 125. ' 

Si^icimens examined. — One, from Lithuania. 

Itemarkit , — This race appears to be well characterized by its 
large size, rather light colour of summer pelage, and the 
frequency with which the grey winter coat is assumed. 

1. Lithuania. (T. Barcij.) Branicki Museum (e). 1)4. 8. 7. 30. 


LkPUS EUKOPiEUS TKANSSYLVAMCUS Matsclue. 

1901. Lepus tramaylvanicus Matscliic, Sitz.-Bor. Gesollsch. Naturforsoh. 

h'renndo, Berlin, i). 236 (Taslaii, Uoumania). 

1906, Llepus] clurop/nus] tramsylvaticus Hilzheinior, Zool. Anzeigor xxx, 
11 . 512, August 14, 1906. 

1910. hepn,s europftms transsylvaticus Trouessart, Fauno Mamm. (I’Europo, 

p. 221. 

Type locality.- -Tiiahiu, Rouniania. 

CteographicaldiHtrilmtion. -From Koumania southward tliruugh 
the Balkan Peninsula to the Poloponesus. Exact limits of range 
unknown. 

l){a(jno8is . — Size nearly as great as in Lepun eiiropams 
hyhridus (hind foot about 150 mm., occipitonasal letigth of skull 
in largest individuals 105 mm.) ; general colour dark and 
brownish, much as in L. europmm mcrhliei, the rump bluish 
grey in strong contrast with back ; black area on posterior 
surface of ear normal in extent. 

Measurements . — Adult male from Visoko, Bosnia, and from 
Herzegovina: hind foot, 150 ami 148 mm. ; ear from crown, 120 
and 121 mm. For cranial measurements see Table, p. 511. 

Specimens examined. — Eight, from the following localities : — 

Bosnia: Visoko, 1. 

Heiizeoovina : Mostar, 3 ; Dragajica, 1. 

Albania : Coast opposite Corfu, 2. 

Gbekce : Patras, 1. 

Remarks . — While I have not seen Roumanian specimens of 
this hare, the Balkan skins agree so essentially with the original 
description that there seems little doubt that they represent the 
same form. Though readily distinguishable from Lepus europieus 
europmis its resemblance to L. e, meridiei, particularly to north 
Italian skins of this form, is rather close. The Balkan- 
Roumanian animal appears, however, to be sufficiently dis- 
tinguished by its large size. 

6. Visoko, Bosnia. Dr. O. Reiser fc & v). 7. 10. 15. 3. 

<J, 9. Surmancipolje, Herze- Dr. 0. Reiser (c & p). 7. 10. 15. 1-2. 

govina. • 

2 d* Opposite Corfu, Albania. J. I. S. Whitaker (p), 8. 10. 1. 49 -50. 

, ^ IP. Mottos.) 
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LEPUS CRETICUS BaiTett-Haniiltyii. 

■»; 

1903. Leptis creticus Barrott-Hamilton, Ann. and Mag. Nat. Hist., 7th ser., 
XI, p. 126, January, 1903. Type in British Museum. 

1905. Lepus curopimis creticus Bate, Proc. i^ool. Soc., London, 1905, it, 
p. 322, April 5, 1906. 

1910. Lcpiis creticus Trouessart, Faune Mamm. d’Europe, p. 222. 

Type locality, — Crete and Cephalonia. 

Geotjraphical distribution, — Crete. 

4 Diagnosis, — General colouration light brownish essentially as 
in Lepiis curopseus transsylvanims and L, pai^nassitisy but paler, 
the rump conspicuously grey ; size rather small, about equal to 
that of L, eurojiseus corsicanm (hind foot, 117-127 mm.; occipito- 
iiasal length of largest skulls about 95 mm.) ; cheeks grey, 
noticeably grizzled ; ear scantily haired, very slightly buff-tinged. 

Colour, — Upper parts a mixture of blackish and a very pale, 
dull cream-buff, tlie general (jffect a coarsely grizzled brown, 
becoming conspicuously grey on rump, but scarcely paler on 
sides of body than on back. Underfur silvery grey at biise. 
Hump crossed by evident dark median area continuous with 
black of tail. Nape patch wood-brown tinged with russet in 
rather noticeable contrast with surrounding parts. Collar 
varying from wood-brown to dull ochraceous-buff, usually grizzled 
with buffy white, the former predominating. Head a fine grizzle 
of same elements as body colour, the pale markings before and 
behind eye silvery whitish though not very extensive. Cheeks 
essentially like crown, distinctly grizzled and with an evident 
greyish cast, the rusty markings obsolete. Muzzle and lips dull 
cream-buff. Anterior outer surface of ear sepia finely and 
inconspicuously grizzled with cream-buff and fringed along 
border with bluish or buffy white; posterior outer surface a 
light bluish grey (about grey No. 10 of Ridgway) throughout, 
except for the usual blackish (seal-brown) terminal area ; inner 
surface sparsedy sprinkled with fine bluish grey hairs except on 
the brownish area along posterior margin ; a faintly indicated 
buffy sub-terminal area ; posterior margin whitish except near 
tip. Feet a dull buffy brown. Underparts (except collar) and 
inner surface of legs white, slightly tinged with pale buff. 
Inguinal patches dull ochraceous-buff. 

Skull and teeth, — The skull is of medium size, the occipito- 
nasal length in old individuals about 96 mm. In form it is 
scarcely distinguishable from that of L, europeeus. Anterior 
portion of zygoma essentially as in L, curopseus, but showing 
a decided tendency to become deeper. The teeth show no 
peculiarities. 

^ Measurements , — Average and extremes of three specimens 
from Crete : hind foot, 124*3 (123-126); ear from crown, 116 
(115-117). Average and extremes of six adults from Cephalonia: 
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head and body, 490 (483-495) ; tail, 92 (80-100) ; hind foot, 
122 ’5 (117-127)^ For cranial measurements see Table, p. 520. 

Specime^is examined, — Twelve, from the following localities : — 

Crete, 5. 

Gefhalonia, 7. 

Hemarhs, — While resembling the brown races of Lepus 
europsem the Cretan hare is readily distinguishable by its smaller 
size and relatively somewhat larger ears. 

2. Crete. H. O. Jones, R.N. (c). 99. 2. 14. 1-2. 

1. Crete. H. O. Jones, R.N. (p). 2. 11. 9. 1. 

(Type of species.) 

6. Kanca, Crete. Miss D. Bate (^. 5. 12. 2. .34. 

6, 4 9. Mt. Vuno, Cephaloiiia, J. I. S. Whitaker (p). 8. 10. 1. 52-5G. 

Greece. (C. Mottnz,) 

6f 9. Mt. Vuno, Cephalonia. C. Mottaz (c). 8. 11. 3. 20-21. ♦ 

LEPUS MEDITERRANEUS Wagner. 

1841. Lepus mediterranetLS Wagner, Miinch. Gelehrt. An/eiger, p. 489, 
March 17, 1841. 

1857. [Lepus timidus'] a. Siideuropaische Form, Blasius, Saugothiere 
Deutschlands, p. 417 (part). 

1898. Lepus mediterraneus de Winton, Ann. and Mag. Nat. Hist., 7th 
ser., I, p. 154, February, 1898. 

1906. L[cpus] m[€diterraneus] typicus Hilzheimer, Zool. Anzeiger, xxx, 
p. 512, August, 1906. 

1910. Lepus mediterraneus Trouessart, Fanno Mamm. d’Europe, p. 224. 

Type locality, — Sardinia. 

Geographical distribution, — Sardinia. 

Diagnosis. — Smallest of the European hares (hind foot, 93 to 
103 ; occipitonasal length of skull, 81*4 to 87 mm.) ; colour much 
as in Lepus granatensis, but whito of underparts encroached on by 
ochraceous>buff of sides, and not extending on legs, the inner 
and outer surfaces of which are not evidently contrasted. 

Colour, — Back essentially as in Lepus granatensis granatensis^ 
but elements more intimately blended, and ground colour a more 
yellowish cream-buff, this slightly in excess of black. Underfur 
with dull buff sub-terminal area (5 mm.) and black tips (4 mm.) * 
well defined, the bases of the hairs bluish grey (about the pearl- 
grey of Bidgway). Sides with wide and noticeable clear buffy area 
(the exact shade darker and more yellow than the ochraceous-bufi 
of Bidgway), strongly incroaching on white of underparts, and 
continuous with inguinal patches and inner surface of . legs, on 
fore legs becoming slightly paler, and on hind legs more yellow. 
On outer surface of legs and dorsal surface of feet this colour 
darkens so as to form a conspicuous contrast with cream-buff of 
back, though there is no evident line of demarcation between J^he. 
two surfaces of the 1^. Bump slightly more bu% than back. 

2 L • ■ 
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Tail with the usual black and white areas. Nape patch rather 
well defined, concolor with outer surface of Ij^gs. Head essen- 
tially like back but more finely grizzled ; cheeks like crown or 
somewhat suffused with ochraceous-buff, the pale eye-ring and the 
spot before and behind eye Obsolete ; a clear dark ochraceous-buff 
patch at base of whiskers ; muzzle dull buffy or greyish, forming 
no distinct contrast with surrounding parts. Ear dark and dull, 
the colour pattern ill-defined, and the narrow whitish rim of 
outer border thrown into unusually strong contrast ; anterior 
outer surface and dark area on inner surface prout-brown slightly 
grizzled with dull buffy ; grey of posterior outer surface extending 
nearly to base of car ; black area normal ; no grey on inner 
surface, this region, except on dark area, everywhere ochraceous- 
buff like fringe of inner border. Collar dull ochraceous-buff 
^ irregularly washed and varied with cream-buff. Interramial 
region very dull white or pale ochraceous-buff. White of under- 
parts limited to a narrow area, not more than 50 mm. across, 
extending from posterior portion of chest to inguinal patches, 
which may or may not completely separate it from the white of 
intercrural region and base of tail. Anterior portion of chest 
whitish ochraceous-buff like inner surface of fore legs. 

Shull and teeth — The skull of Lepua mediterraneua is imme- 
diately distinguishable among European hares by its extremely 
small size, the occipitonasal length in a fully adult male being 
only 83 '6 mm., thus scarcely exceeding that of Orcytolagua 
cuniculua. In form and in the proportions of the different parts 
it shows, however, no marked peculiarities, agreeing, in most 
respects, with the large Lepua europseua^ though the auditory bullm 
more nearly approach the form occurring in L. granatenaia. 
Anterior portion of zygoma remarkably variable in form. Among 
the four skulls examined two have this region essentially as in 
L, europaeusy one more nearly approaches the timidua type, while 
in the fourth, although fully adult, the groove is so shallow and 
ill-defined as to be practically absent, a condition that I have not 
seen in other European hares. Teeth peculiar in their small size 
only. 

Meaaurementa, — Adult male and female : hind foot, 103 and 96 ; 
ear from crown, 114 and 109. Two other specimens, sex not 
noted : hind foot, 93 and 95 ; ear from crown, 97 and 99. For 
cranial measurements see Table, p. 520. 

Specimens examined,—SiiLy all from Sardinia. 

jRemarha. — ^This very distinct species is at once recognizable 
among European hares by its small size and dull colour. 

2. Sassari, Sardinia. Genoa Museum (n). 97. 2. 27. 1-2. 

d, 9. Cagliari, Sardinia. (Maeza.) Genoa Museum (e). 98. 5. 12. 1-2. 
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LEPUS GRANATENSIS Kosenhauer. 

(Synonymy under subspecies.) 

Oeographical distribution. — Iberian Peninsula and Balearic 
Islands. Exact northern limits of range not known. 

Diagnosis. — Size rather small, about as in Lepus corsicamis, 
and L. creticus (hind foot, 115-120; occipitonasal length of 
skull about 80-90 mm.) ; colour differing from that of all the 
other European hares, except the much smaller L. mediterraneus, 
in the bright, reddish colour of the outer surface of the thighs, 
which forms the marked contrast with bufty of back; inner 
surface of legs normally white, the line of demarcation very 
sharply defined ; dorsal surface of feet and wrists marlced with 
pure white ; lengthened whitish hairs on sides very conspicuous. 
Mammse as in L. europseus. 

Colour. — Upper parts bufly underlaid on back with blackish, 
the two colours forming a coarse mixture, varying considerably 
according to condition of pelage, but the buffy always in excess. 
On sides the black gradually disappears, leaving a narrow, nearly 
clear buffy line bordering white of underparts. Hump usually 
concolor with back, but sometimes tinged with grey. Sides 
with a very conspicuous sprinkling of hairs about 50 mm. in 
length, their basal portion blackish, the terminal half white. 
Tail as in Lepus europseus. Nape patch usually small and ill- 
defined. Head essentially like body but with the darker and 
lighter colours finely blended. Cheeks and crown alike ; eye-ring 
about as in L. europsous, but pale area before and behind eye 
barely indicated, and no distinct rusty suffusion below eye; 
muzzle clear dull buffy ; a darker area at base of whiskers. Ear 
as in Lepus europseus, but colour pattern more strongly defined 
and black terminal area usually, though not always, more 
extensive ; outer border conspicuously rimmed with whitish. 
Outer surface of thigh conspicuously brighter than body, its 
colour approaching cinnamon-rufous and very sharply contrasted 
with the pure white of inner surface of leg. Outer surface of 
fore leg not so bright as that of thigh but forming a strong 
contrast with sides of body. Inguinal patch dull ochraceous- 
rufous. Collar a dark, scarcely grizzled buffy. Rest of under- 
parts a peculiarly snowy white, the white area unusually wide and 
well de^ed, extending down hind leg and covering dorsal surface 
of foot to base of claws, and usually though not always extending 
similarly on front leg to wrist where a white spot is invariably 
present. Soles an indefinite bufiy brown. 

Skull and teeth.— Tho skull of Lepus granatensis is i-ather 
small, the occipitonasal length seldom exceeding 90 mm. In 
form it differs from that of the other European hares in the less 
deflection of the brain-case, and consequently less strong convexity 
6f the dorsal profile, a character not easily defined but readily 

2 L 2 
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appreciable on inspection, and evidently of much importance in 
a group showing such remarkable uniformity in^*ranial characters. 
The auditory bullte are relatively larger than in the other species, 
so that, when skull is viewed from below, the area of each bulla 
appears to be about equal to that of flat portion of basioccipital 
in front of condyles. Anterior portion of zygoma strictly as in 
L. europsem. Teeth rather small but not showing any special 
peculiarities of structure. 

BemarJcs, — The Iberian hare is at once distinguishable from 
the other European members of the genus by the unusually 
bright colour of the outer surface of the thighs and the presence 
of white markings on the feet. The form of the skull is also 
characteristic. Three local races are at present known. 

Lepus GRANATENSis GBANATEXSis Rosenhauer. 

1856. Lepus granatensis Bosenhauer, Die Thiere Andalusiens, p. 3 
(Granada). 

1867. \Le‘pus'\ hispa/nicus Fitzinger, Sitzungsber. kais. Akad. Wissensoh. 
Wien. Math.-Naturwifis. Classe, lvi, p. 161 (Substitute for grana- 
tensis, “ Natt.” cited as authority). 

1897. Lepus meridionalis Graells, Mem. Beal Acad. Sci., Madrid, xvii, 

p. 525 (Vicinity of Madrid). 

1898. Lepus Hlfordi de Winton, Ann. and Mag. Nat. Hist., 7th sor., i, 

p. 153, February, 1898 (Seville). Type in British Museum. 

1906. L[epus] eluropxusl granatensis Hilzheimer, Zool. Anzeiger, xxx, 

p. 512, August 14, 1906. 

1907. Lepus granatensis granatensis Miller, Ann. and Mag. Nat. Hist., 

7th ser., xx, pp. 399, November, 1907. 

1910. Lepus granatensis Trouessart, Faune Mamm. d’Europe, p. 222. 

Type locality, — Granada, Spain. 

Geographical distribution , — The greater portion of Spain, 
extending at least from the Province of Burgos to the south and 
east coasts ; Balearic Islands. 

Diagnosis , — Ear long, its height from crown in dried 
specimens 105-115 mm. ; general aspect pallid, the ground colour 
of back nearly the cream-colour of Ilidgway and much in excess 
of black. 

Colour . — Underfur (17 mm.) bluish grey at base, the hairs 
becoming buffy terminally, th^ extreme tips slightly darker but 
not deflnitely black ; longer hairs (30 mm.) greyish at base, then 
black to tip, each with a conspicuous, sharply defined sub-terminal 
annulation (4 mm.) of pale cream-bufF. Clear area along sides 
(ill-defined) between cinnamon-rufous and ochraceous-rufous, 
becoming somewhat more dull on inguinal patches and darker 
and brighter on outer surface of thighs. Outer side of front leg 
a duller shade of the same colour ; inner surface white to wrist, 
where the white crosses to upper surface and forms a conspicuous 
pateh on metacarpals. Collar pale wood-brown strongly washed 
with- pale dull ochraceouB-bufir. Chin somewhat dusky. 
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Shull and teeth, — In the typical form the skull is of maximum 
size for the species, occipitonasal length of full-grown individuals 
ranging from 86 • 4 to 90 • 4 mm. 

Meamrements. — Adult from Granada: hind foot, 115; oar 
from crown, 120. Two males from Seville (the second the type 
of liJfordi) : hind foot, 114 and 116 ; ear from crown, 118 and 120. 
Two females from tho same locality : hind foot. 111 and 114 ; ear 
from crown, 110 and 113. Adult male and female from Silos, 
Burgos : head and body, 500 and 520 ; tail, 95 and 87 ; hind 
foot, 117 and 118; ear from crown, 110 and 112. For cranial 
measurements see Table, p. 521. 


Specimens examined, — Fifteen, from the following localities in Spain : 
Silos, Burgos, 2 ; Gastrillo do la Keina, Burgos, 2 ; Seville, 4 ; Las Marlsmas, 
near Seville, 1 ; Granada, 1 ; Jerez, Cadiz, 1 ; Goto Dofiana, Huelva, 2 ; 
no exact locality, 1 ; Selva, Majorca, Balearic Islands, 1. 


2 ?. Gastrillo, Burgos, Spain. 
2. Goto Bonana, Huelva. 

2 <J, 2 9. Seville. (Dr, A, Buis,) 

1. Las Marismas, near 

Seville. 

1. Granada, 

juv. Jerez, Cadiz. 

1. Spain. 

1, Selva, Majorca, Baloario 

Islands. (M, Biuiort,) 


G. S. Miller (c). 8. 8. 4. 120-121. 

A. Chapman (c & v), 8. 3. 8. 8-9. 

Lord Lilford (p). 95. 3. 3. 11-14. 

(95. 3. 3. 12. Type of L, lilfardi do W.) 

H. F. Witherby 0. 2. 17. 1. 

(c & p). 

Col. J. H. Irby (c & p). 9G. 7. 29. 1. 

A. Chapman (c & p). 8. 3. 8. 16. 

Lord Lilford (p). 75. 2. 11. 3. 

0. Thomas (p). 1. 3. G. 2. 


Lepus gbanatknsis GALL/t:cius Miller. 

1907. Lepus granatensis gallfecius Miller, Ann. and Mag. Nat. Hist., 
7th ser., xx, p. 400, November, liX)7. Typo in British Museum. 
1910. Lepus granatensis gallaecius Trouessart, Faune Mamm. d’Europe, 
p. 223. 

Type locality, — La Coruna, Province of Coruila, Spain. 

Geographical distribution. — At present known from extreme 
north-west Spain only. 

Diagnosis. — Similar to Lepus granatemis granatensis^ but colour 
throughout dark and rich, the ground colour of back nearly the 
ochraceous-buff* of Ridgway, and scarcely in excess of black; 
white markings on front leg not so extensive as in the typical 
form. 

Colour. — Underfur with buff distinctly brighter than in 
Lepus granatensis granatensis^ and extreme tips of the hairs 
becoming definitely black. Sub-terminal annulations of longer ^ 
hairs light ochraceous-buff. Clear area along sides dull cinnamon^ 
rufous, the inguinal patches similar, but outer surface of thigh 
and of front leg distinctly darker and brighter. Inner surface 
of front leg with white extending to wrist or not beyond elbow, 
/the usual white markings at wrist present in either case, though 
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slightly less extensive than in L. granatensis granatensis, • Collar 
a dark wood-brown washed with yellowish clay-colour. Head and 
ears noticeably darker than in the typical form, and eye-ring 
thrown into rather strong relief. A conspicuous dull cinnamon- 
rufous patch at base of whiskers. Chin conspicuously dusky in 
strong contrast with surrounding parts. 

Measurements. — ^Type : hind foot, 107 ; ear from crown, 105. 
Adult from Vigo: hind foot, 110; ear from crown, 105. For 
cranial measurements see ‘Table, p. 521. 

Specimens examined. — Two, one from La Coruna, the other from Vigo. 

1. Vigo, Pontevedra, Spain. Lord Lilford (p). 82. 12. 8. 1. 

<5. La Coruna, Gorufia, Spain. Dr. F. L. Seoane (c & f). 94. 2. 16. 1. 

(Type of subspecies.) 

Lbpus granatensis itubissius Miller. 

1907. Lepus granatensis iturissius Miller, Ann. and Mag. Nat. Hist., 
7th Bcr., XX, p. 401, November, 1907. Typo in British Museum. 
1910. Lepus granatensis iturissius Trouessart, Faune Mamm. d 'Europe, 
p. 223. 

Type locality. — Basses-Pyrendes, near Biarritz, France. The 
type was probably bought in the Biarritz market, but a note 
published by the collector in the Field, Lxxxix, January 30, 
1897, p. 135, refers to the animal as (Occurring on the Spanish 
side of the border. 

Oeographical distribution. — Known only from the type 
locality. 

Diagnosis. — Colour essentially as in Lepus granatensis grana- 
tensis; ear short (only 95 mm. instead of 105-115 mm.) ; skull 
small and slender, its occipitonasal length 82 mm. instead of 
85-90 mm. 

Colour. — The colour so exactly resembles that of Lepus 
granatensis granatensis as to require no special description. 

Skull and teeth. — The skull differs from that of Lepus 
granatensis granatensis in its distinctly smaller size (occipitonasal 
length only 82 * 4r mm.), in the even less convex dorsal profile, 
and the relatively more slendcjr rostrum. The rostral depth at 
front of tooth-row in the type specimen is 17 mm., while in 
L. granatensis granatensis it ranges from 19 to 21 mm. Teeth 
as in the typical form. 

Measurements. — Type: hind foot, 110; ear from crown, 95. 
For cranial measurements see Table, p. 521. 

Specimen examined.--’The type. 

Biarritz, Basses-Pyr^n^es, J. E. Karting (p). 97. 6. 15. 1. 

France. (Qreig.) (Type of subspecies.) 
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. LEPUS PARNASSIUS Miller. 

1908. Lepus parnassius Miller, Proc. Biol. Soc. Washington, xvi, p. 145, 
November 12, 1903. Type in U.S. National Museum. 

1908. Lepus e\uropmis] pamassius Hilzheimor, Jahreshefte des VoreinB 
fiir vaterl. Naturk. in Wiirttemberg, p. 395. 

1910. Lepus europmus parnassius Trouessart, Faune Mamm. d’Europe, 

p. 221. 

Type locality, — Agoriani (Agokgianne), north side of Lyakuia 
(Parnassus) Mountains, Greece. 

Geographical distribution, — Known only from the type 
locality. 

Diagnosis, — General appearance much as in Lepus creticus^ 
but size larger (hind foot about 135 mm., occipitonasal length of 
skull about 95 mm.), and ear much longer (height from crown 
about 130 mm. instead of 105 to 117 mm.), the black area on its 
outer side noticeably more extensive ; skull with rostral portion 
unusually long and slender ; no trace of in the two specimens 
known ; with the two enamel cylinders broadly communi- 
cating. 

Colour, — General colour of upper parts a coarse grizzle of 
black and pinkish buff’ the latter slightly in excess, much less so 
than the cream-buff of the corresponding region in Lepus europseus. 
Actual colour bands as follows ; (1) whitish smoke-grey, 12 mm., 
(2) black, 7 mm., (3) pinkish buff, 5 mm., (4) black, 5 mm., the 
first and second on the underfur, the others on the longer hairs. 
Sides and neck not noticeably different from back, but the 
grizzle less distinct owing to the replacement of the black of 
underfur by hair-brown. Hump essentially like back, but with 
a slight, inconspicuous greyish cast due to the light grey bases 
of tlie hairs. The exact shade of this undercolour is about 
Ridgway’s grey No. 10 at base of hairs, darkening to grey 
No. 7 near surface. Cheeks like sides but more finely grizzled, 
and with a faint blackish wash below ear. An indistinct greyish- 
buff' eye-ring and loral stripe. Crown and face like back but 
more finely grizzled, and bases of hairs wood-brown. Nape patch 
ill-defined, an obscure russet wood-brown overlaid by the usual 
buff. Ears light silvery grey (the exact colour not given by 
Ridgway), except for the following markings: a very finely 
grizzled stripe essentially concolor with top of head extending 
up anterior outer surface almost to tip, and about 20 mm. wide 
at middle ; a similar area 45 mm. long by 12 mm wide near 
middle of posterior inner surface ; a black apical patch 40 mm. 
long by 30 mm. wide on posterior outer surface ; a black apical . 
area on inner surface atout 10 mm. wide ; a clear ochraceous- 
buff area 10 mm. in width between apical black and general grey 
of inner surface; a whitish line 3 mm. in width along ijiner, 
anterior margin from base to above middle. Feet, outer sui^aoe : 
; of le^, flank patches, and throat, dull ochraceous-buff. XJnder-^ 



CRANIAL MEASUREMENTS OP LEPUS CBETICUS, L. MEDITEBBANETJ8, L. OBANATENSIS 

AND L. PABNASSIUS. 
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parts and inner surface of lejGfs white, much suffused with 
ochraceous-buff on front legs. Collar very v^ide, essentially like 
sides of body, but without black and with a decided tinge of 
wood -brown. 

Shull , — The skull differs from that of Lej^ua europseua in 
smaller size and much less robust form. This is particularly 
noticeable in the rostral region, which is relatively elongated and 
narrowed, though not much reduced in depth. In the type the 
distance from front of zygoma to gnathion is 41 '4 mm., while in 
a Swiss skull of L, europseua with the same occipitonasal length 
it is only 38 • 6 mm. The width and depth of rostrum at level of 
point of junction between lower border of nasal and upper 
border of premaxillary are respectively 16*0 mm. and 19 ’2 mm. 
in the type and 18-2 mm. and 20 mm. in the Swiss specimen. 
In other respects the skull shows no tangible characters to 
distinguish it from that of L, europseua,* 

Teeth . — The teeth differ from those of all other European 
hares in the absence, in the type, and a very young specimen 
(in L. europseua of same age it is plainly visible) of m% and in the 
broad communication of the two cylinders of along their 
region of contact, this peculiarity combined with a general 
reduction in the relative size of the tooth. In other respects the 
teeth show no tangible characters to distinguish them from 
. those of L, europseua^ though the posterior wall of the re-entrant 
angle in the second, third and fourth upper cheek-teeth is thrown 
more conspicuously into minute folds, like those of anterior wall, 
than is usual in European hares. 

Mcaaurementa , — Type (adult but not old male) : head and 
body, 5703b; hind foot, 135 mm. ear from crown, 130 mm. 
For cranial measurements see Table, p. 521. 

Specimens examined. — Two, the type and a very young individual with 
crowns of cheek-teeth not worn away, both from Agoriani (U.S.N.M.). 

LEPUS TIMIDUS Linnseus. 

(Synonymy under subspecies.) 

Geographical distribution , — ^Northern portion of Europe and 
Asia ; exact limits of range unknown. In Europe throughout 
Norway, Sweden and northern Russia, also in Scotland and the 
Alps.! Represented in Ireland by a distinct though nearly . 
related species. 

Diagnoais . — Tail short, its length including terminal hairs 
much less than that of hind foot, its uppei* surface white or 
" grizzled, never with black median area ; ear only moderately 
long, extending when laid forward about to nostril oy slightly 

t In the type the basicranial region ahd auditory bull» are missing. 

t Offcen referred to as occurring in the Pyrenees, but this undoubtedly . 
erroneous (see Trutat, Bull. So^. Hist. Hat. Toulouse, xii, p. 110, 1878). 
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beyond ; general colour of upper parts a finely grizzled greyish 
brown (approachilig the broccoli-brown and hair-brown of 
Ridgway) in summer, white or pale grey in winter, the extreme 
tip of ear always black ; root of upper incisor long, extending to 
suture between premaxillary and maxillary ; height of posterior 
upper premolar measured from crown to upper surface of root 
capsule greater than alveolar length of tooth-row. 

External characters.— Enternally much as in Lejms europmis 
except for the shorter tail and ear, and more woolly fur. 
Mammae : p 1-1, a 3-3 = 8. 

Colour. — Summer pelage : general colour of upper parts 
between hair-brown and sepia, inconspicuously grizzled with 
cream- buff, the sides not so dark as back, the rump sooty blackish ; 
cheeks, muzzle and outer surface of legs tinged with huffy ; nape 
and back of nock to shoulders not grizzled, the general colour of 
this area between wood-brown and broccoli-brown. The colours 
on back arc arranged as follows : underfur (10 inni.) light pearl- 
grey at base changing to light wood-brown at middle ; longer 
hairs (25 to 30 mm.) greyish at base, then dark sepia, each with 
a cream-buff sub-terminal annulation about 2 min. long and a 
blackish slightly longer tip ; a few still longer hairs (35 mm.) 
entirely blackish except the grey base ; still others in some 
specimens pure white. On sides and rump the grey portion of 
underfur extends nearly or quite to tips of hairs. Tail bluish 
white, the median region of upper surface an indefinite grizzled 
brown. Ear blackish or brownish, the inner surface sprinkled 
to a varying extent with whitish or buffy hairs, the outer margin 
always bufiy whitish, the tip always clear black, this area either 
confined to rim or extending down outer surface f(jr a distance 
of from 5 to 20 mm. Inner surface of legs and entire underparts 
(except collar) white or whitish usually with a slight buffy tinge 
and frequently darkened by a sprinkling of blackish hairs. Chin 
and interramia white or greyish, always contrasted with the 
grizzled brownish collar, the latter essentially like back or some- 
what paler. Feet dull buffy brown varied with white or cream- 
buff. General hue of upper parts sometimes more yellowish, 
owing chiefly to the wood-brown of underfur brightening toward 
ochraceous-buff. Winter pelage white or grey. In the former, 
more usual phase the animal is white throughout, except the 
palms and soles, which are wood-brown, and the tip of ear, which 
retains the narrow black area as in summer. Underfur every- 
where white, occasionally with a faint greyish tinge at base, or 
a slight buffy cast at tips of hairs. Rarely there is a slight 
greyish wash along anterior l)order of outer surface of ear. Grey 
phase : upper parts and sides light grey, clear and somewhat 
drabby on sides of body, neck and cheeks, noticeably tinged with 
wood-brown on face, crown, ears and back, the latter region 
further darkened by a faint clouding of black ; region imme- 
tdiately surrounding eye nearly white, this area forming a well 
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defined band about 5 mm. '^vide over upper lid ; ear with same 
colour pattern as in summer ; underfur of baick and sides bluish 
grey (about grey No. 8 of Ridgway) at base (10 mm.), the tips 
of the hairs (5 mm.) wood-brown on back, light buffy or buffy 
grey on sides ; longer hairs of sides whitish, those of back dark 
brown or blackish, each with a conspicuous annulation (about 
4 mm. wide) of whitish cream-bufF, the extreme tip black ; outer 
surface of legs irregularly washed with light buffy wood-brown ; 
underparts white, a little tinged with buffy on throat, where an 
ill-defined collar is produced by the buffy wo^-brown of underfur ; 
tail white, tinged with bluish grey above, the black tip of ear 
remaining in all cases as in summer. 

SkulL — In general form the skull resembles that of Oryctolagus 
cuniculus. The size is, however, decidedly greater than in either 
of the European wild rabbits (occipitonasal length about 90 to 
100 mm. instead of about 70 to 83 mm.) and the proportions are 
more robust. There are also numerous differences in details of 
structure. Most important of these are the peculiarities of the 
postorbital processes, interparietal, and mesopterygoid region 
already alluded to as generic characters. Brain-case relatively 
shorter and wider than in Oryctolagus^ its greatest width about 
equal to distance from lambdoid suture at side of interparietal 
to posterior base of postorbital process ; parietal region distinctly 
flattened, the lateral convexity much less than in Oryctolagus 
and Lepus europseus. Anterior half of frontal noticeably concave, 
the orbital rims rising gradually but considerably above general 
level of interorbital region. Malar less projecting posteriorly 
than in Oryctolagus, its tip extending less than half way from 
posterior border of glenoid surface to auditory meatus. Length 
of exposed portion of suture between malar and zygomatic 
process of squamosal about equal to hmght of zygomatic process 
(in Oryctolagus it is much greater than height of process). 
Upper border of malar thickened anteriorly, everted and 
obliquely plate-like posteriorly; elevated region in front of 
lateral groove deep and narrow, the least distance from groove 
to front of zygoma less than depth through same region. 
Rostrum heavy and rather short, its depth to anterior rim of 
alveolus of first cheek-tooth about equal to distance from latter 
point to front of incisive foramen. Auditory bulla essentially as 
in Oryctolagus, the anterior border more abruptly rounded off 
than in Lepus europseus. 

Teeth, — The teeth do not differ materially from those of 
Lepus europseus. Incisors both above and below more squarish 
in cross section ; groove on anterior face of in same position . 
as in the more southern animal ; root extending to suture 
between premaxillary and maxillary, the entire course of the 
tooth clearly indicated on outer surface of bone. Anterior 
upper preraolor usually less narrowly elliptical in cross section 
tMn that of L. europseus, its inner re-entrant angle appearing to 
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lie on inner border of crown rather than on inner side of 
anterior border. Anterior section of first low,er premolar longer 
and narrower than in the related species. Other teeth not 
certainly distinguishable from those of L: europseus except that 

the roots of the upper cheek-teeth 
extend further into the orbital cavity ; 
distance from crown of third pre- 
molar to upper surface of root capsule 
usually greater than alveolar length 
of tooth-row. 

Remarks , — As a group the vary- 
ing hares are readily distinguishable 
from the other European members 
of the genus by their shorter ears and 
tail, on both of which the dark mark- 
ings are reduced in extent, and by 
their slight but evident cranial and 
10^- dental peculiarities. That these more 

Jjepm timidiM, Teeth, x 2. fundamental characters indicate a 

higher degree of specialization than 
that attained by Lepus europseus has been shown by Winge 
(Danmarks Fauna, Pattedyr, p. 68, 1908). Lepus tiniidus is 
represented in Europe by three local forms, which, though 
isolated geographically, seem most conveniently treated as sub- 
species. The Irish hare is completely differentiated from the 
continental and British forms. 


Lepus timidus timidus Linnoeus. 

1758. [Lepus] timidus Linnaeus, Syst. Nat., i, 10th ed., p. 57. 

1777. [Lepus timidus] alpinus Erxlebon, Syst. Regni Anim., i, p. 328 (the 

varying hares in general, from Switzerland to Greenland). Not 
of Pallas, 1773, or of Erxleben, p. 337. 

1778. Lepus variabilis Pallas, Nov. Sp. Quadr. Glir. Ord., p. 2 (Bonaming 

of timidus). 

1778. [Lepus] algidus Pallas, Nov. Sp. Quadr. Glir. Ord., p. 2 (Alternative 
for alpinus Pennant). 

1778. [Lepus] borealis Pallas, Nov. Sp. Quadr. Glir. Ord., p. 2 (Alternative 
for alpinus Pennant). 

1796. L[epus] septentrionalis Link, Beytrage zur Naturgesch., Bd. i, 
Stuck 2, p. 73 (Substitute for yariabilis). 

1820. Lepus borealis Nilsson, Skand. Fauna, i, p. 211 (Substitute for 
variabilis). 

1827. [Lepus timidus] fi alba Billberg, Synopsis Faunas Scandinavias, p. 7 
(Northern Scandinavia). Not L. timidus albus Bechstein, 1801. 
1829-32. Lepus borealis collinus Nilsson, Ilium. Fig. Skand. Fauna, i, 
pi. 19 (Sodermanland, Sweden). 

1829-82. Lepus borealis sylvaticus Nilsson, Ilium. Fig. Skand. Fauna, i, 
pi. 22 (Heavily wooded portions of Sweden). 

18441 canescens Nilsson, Ofversigt af Kongl. Vetensk.-Akad. Fdr- 

handl., Stockholm, i, p. 133 (Renaming of syVoaticus). 




, . . . LEPUS- . 63? 

1867. Lepus variabilia b. Form der Mittelregion und dor Alpeu, Blasius, 
Saugethiere Deutschlands, p. 424 (part). 

1910. Lepus timidus and L, timidus collinus Trouessart, Faune Mamm. 
d’Europe, p. 216. 

Type locality. — Upsala, Sweden. 

Oeographical distribution. — Scandinavian Peninsula. 

Diagnosis. — Largest of the varying hares of western Europe, 
the occipitonasal length of adult skulls ranging from 95 to 
103 mm. 

Measurements. — Adult from Helsingland, Sweden : hind foot, 
150 ; ear, 94. Adult male from Stockholm, Sweden : hind 
foot, 155 ; ear from crown, 105. Adult male from Hellestad, 
Ostergotland, Sweden: hind foot, 151 ; ear from crown, 99. For 
cranial measurements see Table, p. 532. 

Specimens examined. — Thirty-two, from the following localities : — 
Sweden: Helsingland, 1 (U.8.N.M.); Kronon, Vesterbotten, 7 
(U.S.N.M.) ; northern Sweden, no exact locality, 1 skeleton (U.S.N.M.) ; 
near Stockholm, 1 (U.S.N.M.); Furusund, Stockholm, 13 (U.S.N.M.); 
Hellestad, OstergOtland, 1 (U.S.N.M.) ; Lund, Sk&no, 1 (U.S.N.M.) ; no 
exact locality, 1. 

Norway: Hammorfest, 1; Enobek, 1; Eidsvold, Christiania, 2; 
near Christiania, 1 ; Jraderen, Stavanger, 1; Holme, Mandal, 2. 


Bemarks . — The typical form of Lepus timidus is readily 
distinguishable from the Alpine and Scotch races by its larger 
size, particularly as shown by the length of the skull. Whether 
more than one local race should be recognized among the 
Scandinavian members of the species must still be regarded as 
an open question owing to the absence of adec^uate material, it 
appears to be a fact, however, that the grey winter coat, though 
not invariably assumed by the animals of the region where it 
occurs, is met with nowhere except in southern Sweden and the 
extreme south of Norway west to Jsederen. Correlated with the 
occurrence of the grey winter coat appears to be the tendency 
for the black at tip of ear to spread downward from the rim and 
form a noticeable patch on outer surface. The names sylvaticus 
and canescens of Nilsson were based on the southern animal, 
while the borealis and collinus of the same author were applied to 
the northern form.* 


1. Sweden. 

6. Enebek, Norway. 

2 6. EidBVold, Christiania. 
6. Christiania. 

6. Jasderen, Stavanger, 

d juv, 9. Holme, Mandal. 


Stockholm Museum 
Christiania Museum 
Christiania Museum 
Christiania Museum 
Christiania Museum 
B. J. Cuninghame (c 


(e). 46. 6. 2. 73. 

§ . 93.8.1.21. 

. 0. 2. 7. 1-2. 

. 93. 3. 1. 20. 

. 0. 5. 2. 2. 

&p). 8.8.9.38-39. 


* A good accounlTof the two races is given by Collett, Norges Battedyr, 
pp. 68-69, 1911. 
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Lepus timidus varkonis Miller. 

1867. \L&pus variahilis\ b. Form der Mittelregion liTnd der Alpen, Blasius, 
SS.ugethiere Deutschlands, p. 424 (part). 

1901. Lepus varronis Miller, Proo. Biol. Soo., Washington, xiv, p. 97, 
June 27, 1901. Type in U.S. National Museum. 

1906. L[epus2 fu\edius\ vai'i'onis Hilzheimor, Zool. Anzeiger, xxx, p. 611, 
August 14, 1906. 

1906. L\epus] m\edius] hreviauritus Hilzheimor, Zool. Anzeiger, xxx, 
p. 611, August 14, 1906 (Borneso Alps, Switzerland). With regard 
to status see Mottaz, Bull. Soc. Zool. de Gendvo, 1908, pp. 172-174, 
November 15, 1908. 

1910. Lepus niedius vcurronis Trouessart, Fauno Mamm. d’Europe, p. 218. 

Type locality, — Hinzenberg, Orisons, Switzerland. 
Geographical distribution. — Alps and adjacent mountain 
chains, mostly at elevations above 1,300 m. 

Diagnoma. — Decidedly smaller than Lepua timidua timidua^ 
the occipitonasal length of skull rarely if ever reaching 95 mm. 
(usually 85 to 93 mm.) j summer pelage lighter and more greyish ] 
winter pelage always white, the middle of back usually with a 
faint greyish wash ; anterior portion of outer border of ear 
nearly always bully grey ; black area at tip of ear confined to rim. 

Meaaurementa. — Type (adult male) ; head and body, 582 ; 
tail, 53; hind foot, 144*6; ear from crown, 106. Two adult 
males from Orisons, Switzerland : head and body, 570 and 585 ; 
tail, 65 and 50; hind foot, 148 and 141; ear from crown, 
98 and 101. Two adult females from the same region: head 
and body, 575 and 610 ; tail, 55 and 56 ; hind foot, 146 and 142 ; 
ear from crown, 100*5 and 99. Adult female from Padola, 
Cadore, Italy : hind foot, 142 ; ear from crown, 101. Two males 
from Col-de-Vars, Hautes-Alpes, France : hind foot, 138 and 
139. For cranial measurements see Table, p. 533. 

Specimens examined : — Twenty-four, from the following localities : — 
Fbakcr : Gol-de-Vars, Hautes-Alpes, 2 ; above Barcclonnette, Basses- 
Alpes, 2 (Mottaz) ; Petit Bomand, Haute- Savoie, 2 (Mottaz). 

Switzerland : Canton St. GaUen, 3 ; Hinzenberg, Grisons, 1 
(U.S.N.M.) : Lugnetz, Grisons, 2 (U.S.N.M.) ; Obersaxen, Grisons, 1 
(C.S.N.M.) ; Untervatz, Grisons, 1 (U.S.N.M) ; Grisons, no exact locality, 
6 (B.M. and U.S.N.M.) ; Centovalli, Ticino, 1 (U.S.N.M.) ; San Lucio, 
Val Colla, Ticino, 1 (U.S.N.M.). 

Italy : Padola, Cadore, 2 (Turin) ; Dronero, Cuneo, 1. 

Bemarka, — The Alpine varying hare is a strongly characterized 
race, which should perhaps be treated as a species distinct from 
Lepua timidua. The winter coat appears to be always white or 
incompletely white ; a special blue grey winter pelage like that 
of aylvaticua^* is unknown. 

2 6. Col-de-Yars, Hautes-Alpes, O. Thomas (p). 8. 8. 10. 181'^182. 

France. (C. Mottaz.) 

9. * St. Gallen, Switzerland. O. Thomas (p). 2. 8. 4. 62. 

iE. H. Zollikofer.) 

d, fi 9 Grisons. (E. H. Zollikofer.) 0. Thomas (p). 2. 8. 4. 49-61. 

1. Dronero, Cuneo, Italy. W. Playters Stark 11. 1. 2. 111. 

(o &p). 
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Lbpus TiMiDUS scoTicus Hilzheimer. 

1816. ? Lepus albus Leach» Syst. Catal. Spoc. Indig. Mamm. and Birdb, 
Brit. Mua., p. 7 fnomon nudum: “Whito Hare”). Not Leims 
tiniidus dibits Bccnstein, 1801. 

1833. Lepus albus Jonyiia, ^lan. Brit. Vert. Anini., p. 35. Not Lepus 
timidus albus Bcchstein, 1801. 

1857. [Lepus variabilis] b. Form der Mit tel region und der Alpen, Blasiua, 
Saugethiero Poutschlanda, p. 424 (part). 

1900. Lepus timidus typiciis Barrctt-IIamilton, Proc. Zool. Soc., London, 
p. 88 (part). 

1906. L[epus~\ m[edius'\ scoticus Ililzhoimor, Zool. Anzoigor, xxx, p. 511, 
August 14, 1906. 

1910. Lepus timidus scoticus Trouosaart, Faunc ^ranim, d’Europo, p. 218. 
Tfipp. /om/////.-— Northorii Scotland. 

Geographical a. -Highlands of Scotland; range now 

extended by artificial introduction irregularly into Wales and 
northern England, also in Ireland. 

DiagnoHiH. — Size even less than in Lepus timidus rarronis, the 
occipitonasal length of fully adult skulls ranging from 83 to 
89 mrn. ; ear shorter than in varronisy its length from crown 
80 to 90 inrn., instead of 90 to 100 mm. ; winter pelage white, 
but apparently never without some trace of grey. 

Colour. — •Summer pelage es.sentially indistinguishable from 
that of Lepus timidus timidusy though perhaps not attaining 
the same degree, of sepia brown as in extreme specimens of the 
Scandinavian race, and underparts usually more buffy, the 
interramia less contrasted with collar. Winter pelage apparently 
never clear white, the middle of back in Jill the specimens 
examined showing at least a faint grey tinge as compared with 
the snowy white of thighs and tail, this grey usually suffusing 
the entire dorsal surface. It is produced by the presence among 
the white hairs of a few that are entirely black, and others that 
are black with a light cream-buff sub-terminal annulation as in 
summer pelage. Underfur very pale buff, this colour appearing 
at surface when hairs are disarranged. Ear with anterior outer 
surface conspicuously grizzled (much more than in varronis)y 
though usually paler than in summer, the basal half often mostly 
white. Sides of muzzle usually tinged with buffy. 

Skull and teeth .- — The skull is immediately distinguishable 
from those of the other European forms of Lepus timidus by its 
small size. The teeth show no tangible peculiarities. 

Measurements, — Adult male and female from Cromlix, Dun- 
blane, Perthshire : head and body, 482 and 480 ; tail, 63 
and 57 ; hind foot, 130 and 132; ear from crown, 85 and 83. 
Adult male from Altyre, Morayshire ; head and body, 501 ; 
tail, 57 ; hind foot, 131 ; ear from crown, 90. Adult from New 
Galloway, Kirkcudbright : head and body, 535 ; tail, 58 ; hind 
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foot, 133 ; ear from crown, 77. For cranial measurements see 
Table, p. 533. 

Specimens examined,— Voxty^ from the following localities in Scotland : 
Borgie, Sutherland, 1 ; Naim, 5 ; Forres, Elgin, 1 ; Altyre, Morayshire, 6 ; 
Dallas, Morayshire, 2 ; Morayshire, 3 ; Glengroullie, 3 ; Cromlix, Dunblane, 
Perthshire, 8; Caparoch, Selkirkshire, 1; Thornhill, Dumfriesshire, 2; 
Now Galloway, Kirkcudbright, 2; Clonas, 4; no exact locality, 3 (B.M, 
and U.S.N.M.). 

llemarhs, — While readily distinguishable from true Lepm 
timidus by its smaller skull, the Scotch hare rather closely 
resembles the Alpine race. Its ears are, however, noticeably 
shorter, and the winter pelage rarely if ever becomes so nearly 
pure white. As in L, timidus varronis no special grey winter coat 
is known. 

Individuals supposed to be hybrids between this animal and 
Lepus europsBUS occidentaiis are sometimes unusually heavy 
examples of scoticus, and in other instances occidentaiis in grey 
winter pelage. After eliminating these, however, a few specimens 
remain in which the characters of the two animals appear 
to be blended. The British Museum contains three such 
skins.* In each of these the ear is longer than in scoticusy and 
its colour pattern nearly as in occidentalisy though less distinct j 
the tail is short as in scoticus, but its dorsal surface has a nearly 
black median area ; in two the body colour is intermediate 
between that of the supposed parent species in summer coat, 
while in the other (No, 63. 8. 23. 1) it more nearly approaches 
that of the common hare.f 

1. Borgie, Sutherlandshire, 

Scotland. 

<J, 2 9. Nairn. 

1. Knockio, Tnverness-aliiro. 

1. Forres, Elginshire. 

4 <5, 1 9. Altyre, Morayshire. 

3 st. Morayshire. 

2 st. Dallas, Morayshire. 

3. Glengroullie. 

6 d, 2 9. Dunblane, Perthshire. ^ 

2. Selkirkshire. 


* No. 63. 8. 23. 1. No history. 

No. 2. 11. 28. 1. Male, Craigmyle, Aberdeenshire, Scotland. 

No. 6. 12. 26. 1. Male, Gapenoch, Thornhill, Dumfriesshire, H. S. 
Gladstone. 

Swedish specimens combining the characters of timidus and euro^ 
pxus have been described and figured by Lonnberg, Proc. Zool. Soo., 
lA>ndon, 1905, ii., pp. 278-287. 


Kev. H. H. Slater 
(c & r). 

Earl Cawdor (p). 

E. Hargitt (p). 

Sir W. Gordon Gum- 
ming (p). 

Sir W. Gordon Gum- 
ming (p). 

Sir W. Gordon Gum- 
ming (p). 

Sir W. Gordon Gum- 
ming (p). 

Earl Cawdor (p). 

Gapt. Hon. A. Hay 
Drummond (p). 

Rev. H. H. Sla 
(o & p). 


ater 


0. 2. 24. 3. 

98. 11. 21. 1-3. 

99. 5. 1. 1-2. 
86. 9. 9. 3. 

3. 1. 27. 1. 

93. 12. 4. 1-3. 

94. 2. 15. 1-2. 
97. 12. 27. 1-3. 

1. 1. 15. 1-2. 

99. 3. 20. 1-3. 
92. 2. 15. 2-6. 
97. 5. 13. 1-3. 
0. 2. 24. 2-3. 
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Thornhill, Dumfriesshire. H. S. Gladstone 7. 8. 7. 1. 
t " (c & p). 

New Galloway, Kircud- Col. Gordon Maitland ‘JS. 10. 6. 1-2. 

brightshire. (c & p). 

Olonas. W. R. Ogilvio-Grant 99. 2. 17. 1-4. 

(P). 


LEPUS HIBERNICUS Bell. 

1833. Irish Hare Yarrell, Proc. Zool. Soc., London, p. 88. No technical 
name. 

1837. Lepus hibernicus Bell, History of Brit. Quadrupeds, p. 841. 

1857. [Lepus luiriabilis] a. Form dor warmeren Klimate, Blasius, Siiugo- 
thiero Deutschlaiids, p. 424 (part). 

1900. Lepus timidus hibernicus Barrott-Hamilton, Proc. Zool. Soc., 
London, p. 89. 

1900. Lepus timidus lutescens Barrott-IIamilton, Proc. Zool. Soc., London, 
p. 89 (Donobato, Co. Dublin, Ireland). Typo in British Museum. 
1906. Llepusl t[imidus‘] hibernicus Hilzhoimor, Zool. Anzeiger, xxx, p, 610, 
August 14, 1906. 

1910. Lepus timidus hibernicus and L. timidus lutescens Trouessart, Fauno 
Mamm. d’Kurope, p. 216. 

Type locality. — Ireland. 

Geographical distribution. — Ireland, chiefly in the more hilly 
districts. Now introduced and established in portions of Wales 
and Scotland (Carnarvonshire and the island of Mull). 

Diagnosis . — Differing from the other European members of 
the Lepus timidus group in its strongly russet colour and in the 
partial or complete absence of the white winter coat. Size 
noticeably greater than in its nearest geographical ally, 
L. timidus scoticus. 

Cb/oMr.— General colour of upper parts a finely and incon- 
spicuously grizzled russet brown, approaching the russet and 
wood-brown of Kidgway, brighter and more reddish on shoulders 
and back, paler, though strongly russet, on crown and face, 
duller and fading to ochraceous-buff on cheeks, sides, and outer 
surface of legs ; nape and back of neck to between shoulders 
scarcely grizzled, the nape usually with a suffusion of drab. The 
colours on the back are arranged as follows : underfur (15 mm.) 
light pearl-grey (about grey No. 10 of llidgway) at base, the 
terminal half of the hairs abruptly light russet ; longer hairs 
(25 mm.) light pearl-grey at extreme base, becoming black at 
level of russet portion of shorter hairs, each with a dull buff sub- 
terminal annulation about 4 mm. long and a rather shorter black 
tip ; a few still longer hairs (35 mm.) entirely black except the 
grey base. Hump usually with an evident greyish cast, this 
often rather conspicuous in winter specimens, the black lips to 
the hairs occasionally producing a markedly clouded effect. Tail 
white, usually with a bluish tinge, the upper surface sprinkled 
to a varying degree with blackish or brownish hairs, thBso 
occasionally producing a decided grizzled effect, and never 
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entirely absent. Ear grizzled ochraceous-buif, rimmed with 
black at tip, the inner surface becoming cKsar ochraceous-buff 
sub-terminally, the posterior outer surface washed with grey, 
and with a buffy or whitish border from base to black terminal 
area ; anterior border occasionally whitish near middle. A 
faintly defined pale eye-ring, but no other liglit markings on 
side of head. Inner surface of legs and entire underparts 
(except collar) white, slightly tinged with buffy, especially on 
inner side of thigh ; inguinal region slightly clouded with a 
mixture of blackish and buffy ; collar between ochraceous- 
buff and clay-colour though paler than either, the grey (about 
No. 7 of Ridgway) underfur appearing irregularly at surface. 
Feet ochraceous-butf, duller and somewhat grizzled on meta- 
podials, clear and brighter on toes. Soles an indefinite bufiy drab. 

Skull and teeth — The skull differs from that of Lepua 
tiniidm acotmia in the larger sizes attained by fully adult 
individuals, the occipitonasal length in such specimens ranging 
from 91 to 94 min., while in the Hcotch hare it‘ seldom exceeds 
88 mm. Similarly the mandible in hiherniem is usually more 
than 70 mm. in length, while in scoticus it rarely if ever roaches 
70 mm. The brain-case in the Irish hare often appears more 
elongate than in the Scotch form, but the difference is not 
constant. Otherwise I can detect no cranial or dental 
peculiarities by which the two species may be distinguished. 

Measurements . — Adult female frpm Arthurstown, Waterford, 
Ireland: head and body, 517; tail, 40; hind foot, 139. 
Average^ and extremes of six specimens from Lisduff, Co. Cavan ; 
ear from crown, 90*3 (85-95). For cranial measurements see 
Table, p. 533. 

Specimens examined. — Twenty-nino, from the following localities : — 

Irklakd: Gosford Castle, Armagh, 2; Lisduff, Go. Cavan, 12; Bath- 
robbin, King's County, 2 ; Arthurstown, Waterford, 1 ; Kilmanock, 
Waterford, 8 ; no exact locality, 2. Douobalc, Dublin, 1 (type of lutescens), 

WAI.KS : Vaynol Park, near Bangor, Carnarvonshire, 1 (introduced). 

liemarhs . — The Irish hare is strikingly different from the 
other European members of the timidus group in its peculiar 
russet colour. In size it noticeably exceeds the Scotch hare, but is 
itself surpassed by the Seax^dinavian true timidub. The yellowish 
specimens from Co. Dublin, to which the name lutescens has been 
applied, occurring, as they do, together with animals of normal 
colour, appear to be examples of some pathological or dichromatic 
condition rather than the representatives of a recognizable 
geographic race. 

2. Gosford Castle, Armagh, Hon. L. Powys (c & r). 76. 1. 25. 1-2. 

Ireland. 

4. Lisduff, Cavan. Hon. B. E. B. Fitz- , 76. 3. 26. 1-2. 

, Patrick (c & p). 76. 6. 8. 1-2. ^ 

4. Lisduff, Cavan. Hon. B. E. B. Fitz- 76. 7. 12. 1-2. 

Patrick (c & p). 76.9.7.1-2. 
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4. 

2 S, St. 
st. 


3. 

2 6 , 9. 
6 , 9. 
1 . 


LisdufF, Cavan. 

» 

Bathrobbin, King's County. 
Donabale, Dublin. 

Kilmanock, Waterford. 
Kilmanock, Waterford. 
Waterford. . 

Bangor, Carnarvonsbire, 
Wales. 


Hon. B. E. B. Pitz 7G. 11. 18. 1-2. 

Patrick (c & r). 77. 1. 18. 1-2. 

Col. M. W. Biddulpb 98. 2. 10. 1-2. 
(c & p). 

Charles Cobbe(c&p). 82. 2. 4. 1. 
{Type of L. lutescem Barrctt- 
Hamilton.) 

G. Barrett-Hamilton 99. 2. IG. 1-3. 
(c <fc p). 

G. Barrett-Hamilton 9. 12. 15. 1-3. 
(c & p). 

G. Barrett-Hamilton 9.10.4.1. 

(c&p). 8.2.27.1. 

G. W. Assbeton 3. 1. 28. 1. 
Smith (c & p). 


Sob-Okdkr SIMPLICIDENTATA. 

1891. Simplicideniata Flower and Lydekker, Jilammals, Living and 
Extinct, {). 448. 

Geographical dintrihution. — Same us that of the order 
llodentia. 

Characters^ — Upper incisors 1-1, their enamel covering not 
extending to posterior surface ; distance between mandibular and 
maxillary tooth-rows approximately erjual, both i)airs of rows 
capable of opposition at the same time, the primary motion of 
the jaws in mastication longitudinal or obIu]ue ; premolars never 
more than j-.f ; incisive foramina moderate; or small, not confluent 
posteriorly ; bony palate never reduced to a narrow bridge 
between premolars ; facial portion of maxillary entire ; fibula 
not articulating with calcaneum. 

Remarks, — This sub-order contains the vast majority of exist- 
ing rodents, among which about twenty families are now recog- 
nized. Eight bf these occur in Europe (for keys see pp. 481-483). 


Family ZAPODID.^. 

1675. Zapodidm Couos, Bull. U.S. Gool. and Geogr. Surv. Terr., 2d ser., i, 
p. 253. 

1901. Zapodidm Lyon, Proc. U.S. Nat. Mub, xxxiii, p. G66, May 2, 1901. 

Geographical distrihution. — Boreal portions of both hemi- 
spheres, east in Europe to Norway. 

Characters, — Skull and teeth with a general resemblance to 
those of the Dipodidm though less highly modified ; but infra- 
orbital foramen similarly large and with distinct supplemental 
canal along inner border, and jugal in contact with lachrymal ; 
hind legs much less specialized than in the related family, the 
|l>ot with five distinct metatarsals. * 

Remarks, — The family Zapodidse^ though related to the 
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Dipodidse,* is readily distinguished by the more primitive murine 
chaiacter of the skull and hind foot. It is divisible into two 
main groups, the Zapodinm with two genera in North America 
and one in China, and the Sicistinm with a single genus peculiar 
to the Old World. 


Sub-Family SICISTINA:. 

1867. Murina Blasius, Saugethiero Deutschlands, p. 299 (part). 

1887. Sminthi (section of Dipodini) Wingo, Jordfundne og nulovende Gna- 
vere (Bodentia) fra Lagoa Santa, Minas Geraes, Brasilien, p. 122. 
1901. Sminthinai Lyon, Proc. U.S. Nat. Mus. xxxiii, p. 666, May 2, 1901. 

Geographical distribution, — Boreal portion of eastern hemi- 
sphere, exact limits of range not known; in Europe west to 
Norway. 

Characters, — Form strictly murims, the hind legs not elongated, 
cheek-teeth tuberculate. 

Bemarks, — The sub-family SicistinsCy a strictly Old World 
group less specialized than the ZapodinsB^ contains the single 
genus Sicista, two members of which occur in Europe. 

Genus SICISTA Gray. 

I 

1827. Sicista Gray, Griffith’s Cuvier, Animal Kingdom, v, p. 227 (Mus 
subtilis Pallas). 

1869. Sminthus Nathusius in Nordmann, Domidoff’s Voyage dans la 
Russie M6ridioiiale, in, p. 49 (jS. loriger Nordmann). 

1857. Sminthus Blasius, Saugethiore Deutschlands, p. 301. 

1901. Sicista Allen, Proo. Biol. Soc. Washington, xiv, p. 185, Doocmber 12, 
1901. 

Type species, — Mus subtilis Fallas. 

Geographical distribution, — From central Asia • to Denmark 
and southern Norway. Details of distribution imperfectly 
known. For the possible occurrence of a member of the genus 
in the Orkney Islands see Major, Zool. Garten, xlvi, pp. 129-134, 
May 1905. 

Characters, — As in the sub-family Sicistinse, Dental formula : 
i y, pm m = 18 ; crowns of cheek-teeth with complicated 
enamel pattern which does^ not form transverse ridges ; larger 
teeth with four well developed tubercles. 

Bemarks, — The genus Sicista is at once recognizable among 
European rodents by its murine external characters combined 
with the large infraorbital foramen, low-lying zygoma and 5-5 
upper cheek-teeth the tubercles of which are arranged in twd 
. longitudinal series. 

The species are very imperfectly known. About eight are 
currently recognized; two of these occur in Europe. 

^j^^Waterhouse, Ann. and Mag. Nat. Hist., x., p. 208 , November, 1842 . v ^ 



BICISTA 


537 


KEY TO THE EUROPEAN SPECIES OP SICI^TA. 

Least depth of rostrum behind incisors about equal to 
breadth of rostrum in same region ; crown area of m' 
about four times that of premolar ; sides distinctly 
more yellow than back, with rather noticeable 

lino of demarcation (Houmania) S. longer ^ p. 507. 

Least depth of rostrum behind incisors decidedly greater 
than breadth of rostrum in same region ; crown 
area of about three tijnea that of premolar ; sides 
essentially concolor with back (Hungary, Denmark, 
south-eastern Norway) S. trizona^ p. 539. 

SICISTA LORIGER Nathusilis. 

1840. Sminthus loriger Nathusius in Nordmann, DemidofT's Voyage dana 
la Russic Miftridionalo, in, p. 49 (Odessa). 

1840. Sininthus nordmanni Kcyserling and Blasius, Wirbeltli. Europaa., 
p. 38 (Crimea). 

Type localihf, — Odessa, Russia. 

Geographical difttrihution, — Houth-westerii Russia, eastern 
Roumania, Bulgaria ; iiinits of range not known. 

Diagnosis, — Least depth of rostrum behind incisors about 
equal to width of rostrum in same region ; crown area of 
at least four times that of prcmolar ; sides distinctly more yellow 
than back, with rather well-defined line of demarcation. 

External characters, — General appearance essentially as in 
Mils musculus, but size less (about as in Mus spidlegm)y and body 
more slender ; tail slightly longer than head and body, obscurely 
four-sided, the fine haii-s not concealing annulations (of which 
there are about twenty to the centimeter at middle of tail) and 
not forming any decided pencil at tip ; ear moderately large, 
extending a little beyond eye when laid forward, its outline 
simple, ovate, its posterior border with large thickened lobe at 
base, capable of completely closing the meatus, its anterior 
border with minute though evident sub-basal notch and projec- 
tion ; both surfaces of ear densely clothed with short hairs ; 
basal lobe conspicuously tufted ; anterior border of nostril 
thickened, a small wart beneath it; spixce between nostrils 
narrow, crossed by a well developed vertical ridge ; upper lij) not 
grooved in front ; feet more slender than in Mus musculus and 
its allies, the fingers and toes longer relatively to palm and sole ; 
front foot with thumb reduced to a mere tubercle to support the 
short but evident blunt nail ; third digit longest, fourth slightly 
shorter, second extending to middle of third, fifth just beyond 
middle of fourth, pads as in Mus musculus; hind foot with 
relative lengths of digits as in Mus musculus, the second, third 
and fourth sub-equal and longest, fifth extending nearly to 
middle of fourth, first not quite to base of second ; claws 
^essentially like those of front feet; sole naked, the ^ads 
arranged as in Mus musculus ; postero-internal tubercle extended 
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backward so that its length is slightly more than double its 
gi*eatest width. Mammie: p 2-2, i 2-2 = 8. » 

Colour , — Back a peculiar light brown perhaps best described 
as a bufiy, greyish isabella-colour, tinged with ecru-drab on sides 
‘of neck, and everywhere slightly clouded (not “lined”) with 
black. Median dorsal region with a sharply defined black stripe 
about 2 mm. wide thrown into relief posteriorly by a distinct 
lightening of gi’ound colour along its edges. Sides ochraceous- 
huffy not strongly contrasted with back, but distinctly more 
yellow and with rather sharply-drawn line of demarcation ; 
below the colour of sides passes insensibly into the lighter, less 
yellow ochraceous-bufF of belly. Ear black sprinkled with buffy 
hairs and with a narrow bully edge. They are rather strongly 
contrasted with surrounding parts, this effect heightened by the 
presence of an ill-defined though evident patch behind ear. 
F^t a light indefinite buffy brown rather lighter than belly, the 
toes a little more pallid. Tail obscurely bicolor, sepia above, 
dull cream-buff below. Longer hairs of back black to extreme 
tip ; basal colour everywhere slaty. 

Skull and teeth , — The skull differs from that of S, trizona 



FIG. 105. 

Sieixta longer. Nat. size. 



FIG. loe. 

Sicista longer. Teeth, x 9. 



merely in the somewhat more slender rostrum ; least depth 
behind incisors about equal to width in same region. Teeth as 
in the related species, but discrepancy in size between premolar 
and first molar more pronounced, the crown area of the smaller 
tooth about one-fourth that of the larger. 

Measurements . — Three adult females from Malcoci, Dobrudscha 
(in alcohol) : head and body, 55, 56 and 58 ; tail, 69, 75 and 76 ; 
hind foot, 14, 15 and 15; ear from meatus, 11, 12*4 and 12. 
For cranial measurements see Table, p. 541.* 

Specimens examined, — Six, five from Dobrudscha (B.M. and U.S.N.M.), 
and one from Bulgaria, no exact locality (Lataste). 

Remarks , — The different specimens show no individual 
variations worthy of. note. From the better-known animal of 
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Hungary, Denmark and Norway this species is immediately distin- 
guishable by the contrast between the colour of sides and back. 

1. Dobrudscha, Boumania. Purchased (Prulicre). 8G. 4. 2. 4. 
SICISTA TRIZONA Petenyi. 

1857. Sminthus vagus Blasius, Saugethiere Deutschlands, p. 302 (probably 
not Muh vagus Pallas). 

1882. Mus trizonus Pet4nyi, Termoszetrajzi Fiizetok, v, p. 103 (Hungary). 
1882. Mus inter zonus Pet6nyi, Termeszotrajzi Fiizotok, v, p. 103 (Alterna- 
tive for trizonus), 

1882. Mus interstriatus Petenyi, Termeszotrajzi Fiizotek, v, p. 103 
(Alternative for triionns). 

1882. Mus tripartiius Pet6nyi, Termeszotrajzi Fiizetok, v, p. 103 (Alterna- 
tive for trizonus), 

1882. Mus virgulosus Petenyi, Termoszetrajzi Fiizetek, v, p. 103 (Alterna- 
tive for trizonus), 

1882. [Mils'] tristriatus 'Pot6n5n, Termeszetraj/i Fiizetek, v, i). 103 (Alter- 
native fdr trizonus), 

1910. Sicista suhtilis Trouessart, Fauue Mamin. d’Kurope, p. 205 (probably 
not Mus suhtilis Pallas). 

Type locality, — Hungary. 

Geographical distribution , — Hungary ; Denmark ; * south- 
eastern Norway.f Details of distribution very imperfectly 
known. 

Diagnosis , — Least depth of rostrum behind incisors decidedly 
greater than breadth of rostrum in same region ; crown area of 
about three times that of premolar ; sides essentially concolor 
with back. 

Colour, — Back, sides and head uniform raw-umber with a 
slight buffy tinge, this more noticeable on cheeks and sides of 
neck than elsewhere; back very inconspicuously “lined” with 
black. The individual hairs of the underfur are slate-colour at 
base (5 mm.), the tips (1*5 min.) buffy raw-umber; longer hairs 
(12 mm.) black, the tips (2 mm.) colourless and with a silvery 
gloss. Median dorsal line with clear black stripe about 3 mm. 
wide, extending from crown to base of tail, better defined 
posteriorly (e.vcept within a few mm. of base of tail) than 
anteriorly, but not thrown into relief by lightening of background 
along any part of its extent. Underparts light ocliraceous-buff 
without line of demarcation along sides, much dulled by 
appearance at surface of slaty under colour. Ears essentially 
concolor with back, but with a stronger admixture of black, the 
rim clear light buffy. Feet a light indefinite bufiy brown rather 
paler than belly, the toes still paler. Tail obscurely bicolor, 
sepia above, dull cream-buff below^. 

Skull , — In general appearanc^ the skull suggests that of 

* See Wingo, Danmarks Fauna, Pattedyr, p. G5, 1908. 
t See Collett, Norges Pattedyr, pp. 68-77, 1911. 
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Mu 8 mu8eulu8, but brain- case more squarish in outline, rostrum 
slightly less elongate, and dorsal profile convey throughout, more 
strongly so posteriorly than anteriorly. Tiiterpariental narrow, 
the lateral extremities pointed. Auditory bulla; rather large, well 
inflated, their greatest transverse diameter along squarely truncate 
anterior border. Interorbital region much broader than rostrum, 
nearly flat, its edges faintly angular. Zygoma abruptly spreading 
anteriorly, much deeper in front than behind, its lower edge 
horizontal and at level of alveolar line ; anteorbital foramen large, 
much wider below than above, liostrum sloping anteriorly, but 
rather narrow, the least depth just behind incisors decidedly 
greater than width at same regioji ; nasals convex anteriorly, flat 
posteriorly, the posterior border squarely truncate at level of 
middle of lachrymal, the nasal branclies of premaxillaries slightly 
longer. Incisive foramina very large, extending from about 
1 mm. behind alveolus of incisor to level of front of the 
width of each foramen slightly greater posteriorly than anteriorly. 
Palate rather large, flat throughout, extending 'at full width 
conspicuously behind last molars, rather more than half of its 
surface formed by the palatine bones ; a noticeable transverse 
ridge at level of middle of m**, and high narrow longitudinal 
ridge extending from this to posterior border of palate ; 
mesoptcrygoid space about one-half longer than broad, Jiearly 
parallel sided, the hainulars slightly bowed outward and coming 
in contact with antero-internal angle of bulhc ; ectoptoi’ygoid well 
developed, forming a conspicuous, nearly horizontal plate, the 
rather large pterygoid fossa, therefore, shallow. Mandible slender, 
with no special peculiarities, the well developed coronoid process 
rising a little above level of condyle; angular process long, 
concave on inner side, the lower bord(;r bent abruptly upward 
and outward at nearly a right angle. 

Teeth . — Upper premolar single-rooted, the crown terete, with 
liigh, narrow antero-external cusp, and low ridge-like internal 
cusp, the three cusps separated by two evident furrows. Its area 
is about one-third that of succeeding tooth. First upper molar 
3-rootod, the general outline of crowm squarish, slightly longer 
than wide and slightly wider externally than internally ; enamel 
of crown thrown into four main cusp-like folds, the outer of which 
are larger than the inner, and three secondary folds extending 
outward b(jtween and alternatingSvith outer cusps. Second molar 
like first but slightly longer and a little narrower in proportion 
to its width. Third molar slightly larger than premolar, and of 
about the same shape, the two anterior cusps small but evident, 
^the two posterior scarcely more than slight elevations on rim 
of tooth. Lower molars essentially like the upper teeth, but 
*crowns longer and less squarish^in outline, and pattern of folding 
reversed, the intermediate folds extending inward instead of out- 
ward. Third lower molar larger than the corresponding upper 
tooth. 



CRANIAL MEASUREMENTS OE SICJSTA LORIGEB AND S. TBIZONA. 
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Meamrementa. — Adult male from Yestervig, Denmark : head 
and body, 65 ; tail, 87 ; hind foot, 16’ 4 ; ear from meatus, 10 ’6. 
For cranial measurements see Table, p. 541. 

Specimens examined. — Five, from the following localities : — 
Austria-Hungary : Zuberefi, northern Hungary, 2 ; Tatra Mts., 
northern Hungary, 2. 

Denmark : Vostervig, ^Thy, 1. 

t 

Remarks. — Until it is possible to compare the two European 
species of SIcista with authentic specimens of the Asiatic forms 
named by Pallas it seems preferable to use the names trizona and 
loriger, the status of which admits of no doubt. 

2. Zuberoc, Hungary. Budapest Museum (b). 94. 3. 1. 73-74. 

1 al. Tatra IMoun tains. Zoological Society. 87. 1. 4. 1. 

1 al. Tatra Mountains. Dr. R. Collett (p). 91. 1. 21. 3. 

1 al. Vestervig, Thy, Don- Copenhagen Museum (k). 88.1.9.1. 

mark. 


Family HYSTRICIDiE. 

1821. Uystridm Gray, London Med. Repos., xv, p. 304, April 1, 1821. 

1831. Hystricidit! Burnett, Quart. Journ. Sci. Lit. and Art, xxviii, 1829, 
p. 350, 1830, 

Geographical distrihution. — ^Warmer portions of the Old 
World, Madagascar, Australia and the outer portions of the 
Malay Archipelago excepted. In Europe confined to the 
Mediterranean region. 

Characters. — Middle portion of zygoma formed exclusively by 
the large jugal bone, which does not come in contact with 
lachrymal ; anteorbitaf foramen large, without secondary canal ; 
mandible with angular part arising from outer side of alveolus 
of incisor ; frontal region of skull inflated (especially in genus 
occurring in Europe) ; clavicle incomplete ; tibia and fibula 
distinct ; teeth hypsodont, incompletely rooted ; body heavy, 
covered with long quills. 

Remarks.- family Hystricidse contains four or five genera, 
one of which reaches the Mediterranean region of Europe. 


Genus HYSTRIX Linnasus. 

1768. Hystrix Linnams, Syst. Nat., i, 10th ed., p. 56 (cristata by tautonyray). 
1798. Histrix Cuvier, Tabl. de ITlist. Nat. der Auim., p. 170 

(Modification of Hystrix). 

1866. (Edoccphalm Gray, Proc. Zool. Soc. London, p. 308 {Acanthion 
Olivieri Gray). 

Type species. — Hystrix cristata Linmeus. 

Geographical distribution. — Africa and locally in Mediter- 
ranean region of Europe. 

Characters. — Inflation of facial region of skull maximum for 
the family, the contrast between depth at front of tooth-row and 
that behind alveolus of incisor very conspicuous; nasal bones 
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extending back to glenoid level, their median length about three 
times that of fronials, the posterior margin of the two together 
forming a broad, eyen curve ; dental formula : i J pm -J, m 
= 20 ; tail short ; neck with conspicuous crest of long coarse 
bristles. 

Bemarka , — The genus Hyatrix as here restricted contains the 
African and Italian species only. Several forms have been 
described, the status of which is imperfectly understood. One 
occurs in Europe. 


HYSTRIX CRISTATA Liniiseus. 

1758. [J£ystrix] crisiala Liiiiiajus, 8yst. Nat., i, 10th etl., p. 56 (near Home, 
■ Italy). 

1792. Jl[ystrix] cristata curopma Kerr, Aiiiin. Kiiigd., p. 218 (Rouaming of 
cristata), 

1839. ? \Hyslrix cristata^ var. alba Do Selys-Longohamps, Ktudoa de Micro- 
mamiu., p. 152 (noraeii nudum). 

1910. llystrix cri*stata Trouossart, Fauno Mauim. d*Kuropc, p. 212. 

Type locality, — Near Rome, Italy.* 

Geographical diatrilmtion. — Northern Africa ; central and 
southern Italy ; Sicily. (Wrongly attributed to the Iberian 
Peninsula.) f 

Diagnosia, — General characters as in the genus Hyatrix ; 
size medium, the condylobasal length of skull about 130 mm., 
depth of skull at front of tooth-row about 50 mm. 

External characters, — Form heavy, the body appearing much 
larger posteriorly than anteriorly on account of the mass of 
specially elongated quills on posterior half of back ; head short, 
the eye rather large, the ear low and inconspicuous ; leg.s short ; 
feet broad ; tail shorter than hind foot, though bearing a dense 
mass of quills which make it appear much longer. Head rather 
short and deep ; ear low, rounded, overlaid by the bristle-like 
hairs springing from region above and behind eye, a small but 
evident lobe in front of meatus ; muzzle pad and median portion 
of upper lip finely pubescent with fine and short but rather stift’ 
hairs; nostrils situated in a deep groove crossing muzzle hori- 
zontally ; upper lip with narrow median cleft. Front foot short 
and broad, with four short, well developed digits and a rudi- 
mentary thumb, tiie two median digits longest and bearing the 
largest claws, the second and fifth successively shorter, all four 
with strong slightly curved claws, the thumb a mere tubercle 
covered on its upper surface by the rudimentary nail ; palm 

* The statement ** Habitat in Asia” is merely equivalent to saying 
that the animal is foreign. The reference to the Systema [4th ed.J, p. 9, 
'No. 1, leads directly to Ray (Syn. Meth. Anim. Quadr., p. 209), whoso 
account is based on a specimen from the mountainous districts near 
Rome (see Thomas, Froo. Zool. Soo. London, 1911, p. 144). 

t The peculiar distribution suggests the possibility that the anifnal’s 
presence in Italy is due to artificial introduction. 
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naked, its surface almost entirely occupied by three tubercular 
masses, separated by narrow furrows ; anterior pad at bases of 
digits obscurely trilobed ; posterior pads rpundish, the outer 
larger than the inner. Hind foot much like fore foot, but 
median claws shorter and hallux better developed than thumb, 
its claw differing from those of other digits in its smaller size 
only ; transverse groove separating trilobed tubercular mass at 
base of digits from posterior mass less distinct than in front 
foot ; posterior mass single, its anterior border showing a 
tendency to bilobation. Tail very short, completely hidden 
in the mass of quills which arise from it. Head, neck, shoulders, 
limbs and underparts covered with coarse grooved bristles, 
ranging in length from 20 to 45 mm., their width usually about 
2 mm., though those on head are more slender and hair-like, 
and those along median line from between eyes to shoulders 
are greatly elongated, attaining a lengtii of 300 mm. and pro- 
ducing a conspicuous erectile crest or mane ; posterior half of 
back and sides thickly beset with terete quills, ranging in length 
from 35 to 300 mm,, the longest on or near median line, the 
extremities for the most part stiff and awl-like, but occasionally 
drawn out into a hair-like filament ; base of tail with stiff terete 
quills like those of body ; tip bearing a cluster of about a dozen 
highly modified quills with slender thread-like bases (about 
20 mm.) and a hollow terminal portion 20 to 30 mm. long, the 
hollow part compressed at its base but becoming terete distally ; 
whiskers stifi* and long, extending to shoulders when laid back ; 
throughout the body there is a sparse growth of coarse hairs 
among the spines and quills, these hairs most numerous and 
longest on posterior half of back, where they reach a length of 
100 to 150 mm. 

Colour, — TJndcu’parts, sides and legs blackish brown, the 
bristles becoming horn-colour at base ; head, neck and shoulders 
drab, many of the bristles in mane white or whitish ; whiskers 
black; quills on back, sides and tail blackish horn-colour, with 
whitish terminal area 50 to 80 mm. long, and one to three 
whitish annulations, each about 10 mm. in length, the general* 
effect of the (juilled region black conspicuously spotted and 
streaked with white. 

Skull — In general appearance the skull differs strikingly 
from that of other European Srodents in the great depth and 
width of the facial portion (post-lachrymal width about equal to 
depth through same region, and fully one-half basilar length ; 
occipital depth only about two-thirds that at middle of palate), 
the unusual area occupied by the nasal l)oiies (posterior margin 
of nasals near glenoid level ; greatest combined breadth of 
nasals, in lachrymal region, half or two-thirds their length, and 
nearly equal to depth at front of tooth-rows), and the very 
' fdender, weak anterior extremity of rostrum. Dorsal profile 
evenly convex from front of nasals to about their posterior 
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border, then sloping abruptly downward to the relatively low, 
squarely truncate «v^cipital region. Ventral profile not parallel 
with dorsal profile, scarcely curved. Brain-case not ditTorcn- 
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tiated as an evident region, its width greater anteriorly than 
posteriorly, the entire surface of each parietal occupied by a 
vdeep depression for muscular attachment, the posterior margins 
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of the depressions forming a distinct lambdoid crest, their inner 
borders uniting to form a short sagittal ridge. Occipital region 
almost squarely truncate, though sloping a little forward so that 
the condyles are just visible when skull is viewed from above 
(unless hidden by unusual development of lambdoid crest), its 
outline forming a broad arch about four-fifths as high as wide, 
slightly flattened at the sides and above, the lower outer extremities 
of the arch formed by the prominent, triangular, slightly in-curved 
•paroccipital processes, the points of which descend nearly to level 
of lower surface of condyles. Foramen magnum wider than 
high. Floor of brain-case without special peculiarities; a 
slightly developed median longitudinal ridge ; auditory bulla 
rather small, globular, the inflated portion longer than wide, 
noticeably broader anteriorly than posteriorly, the meatus with 
a short though evident tube ; anterior border in contact with 
hamular ; posterior border free from paroccipital process. 
Interorbital region, the broadest portion of skull, highly arched 
laterally, without evident ridges or depressions. Zygoma short 
and heavy, not widely spreading, its anterior portion deep, the 
posterior portion shallow, the lower border nowhere above 
alveolar level though sloping evidently upward behind ; anteorbital 
foramen considerably more than half as lai’ge as the rather con- 
tracted orbit, its lower wall appearing as a conspicuous anterior 
prolongation of zygoma. Nasals very large, their widest region 
slightly behind leVel of posterior termination of nasal branches 
of premaxillaries, their extension behind this region at least 
equal to their anterior extension in front of anteorbital foramina, 
the posterior outline of the two bones together evenly rounded, 
their outer borders gradually converging anteriorly to a width a 
little more than half greatest width ; anterior border of each 
nasal strongly oblique with a slight but evident emargination at 
outer edge. Nares somewhat narrowly cordate in outline, the 
apex projecting as a flat shelf or shallow trough over space 
between shafts of incisors. Facial portion of maxillary 
terminating posteriorly in line with posterior termination of 
premaxillary and with middle of lachrymal. Palate narrow,, 
without special features, its width scarcely exceeding alveolar 
width of cheek-teeth, the portion formed by palatine bonbs 
relatively small ; incisive foramina small (length about 6 mm.), 
narrow, slightly divergent posteriorly, nearer to incisors than to 
cheek-teeth, their outer margins continuous with ridges which 
pass backward to anterior borders of alveoli of premolars and 
unite anteriorly to form a noticeable crest between foramina and 
incisors; septum dividing foramina continuec^ backward as a 
high median ridge flattening out rather abruptly at level of front ' 
of premolar. Mesopterygoid space considerably more than half ~ 
as wide as long, narrowing rapidly forward from a little behind 
m\ the evenly concave anterior border at level of front of m®;;. 
hamular short, obliquely expanded, the posterior, longer limb of ^ 
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the expansion broadly in contact with inner portion of anterior 
border of bulla. Mandible relatively slender, the posterior 
portion not conspicuously deeper than ramus, including cheek- 
tooth, the anterior portion, a mere shell enclosing the robust 
incisor ; articular process broad and low ; coronoid process small, 
not rising conspicuously above level of posterior alveolar border, 
widely separated from articular process ; angular portion broad, 
lying conspicuously on outer surface of alveolus of incisor, its 
posterior border slightly concave. Dental foramen at alveolar 
* level. 

Teeth . — Incisors robust, without special peculiarities of form, 
the shafts scarcely compressed, but with antero-posterior diameter 
perceptibly greater than lateral diameter ; enamel surface yellow. 
Dpper incisor with root extending to immediately in front of 
alveolus of premolar, where its position is indicated by a slight 
elevation on the surface of the bone ; 
anterior face of tooth slightly oblique, 
nearly flat though a little rounded off 
at edges ; posterior surface narrow, 
rounded, so that the outline of cross- 
section is nearly an isosceles triangle 
with all the angles rounded. Lower 
incisor much longer and less curved 
than upper, its root extending almost 
to base of articular surface but not 
producing any very noticeable swell- 
ing on outer side of mandible, and 
scarcely rising above level of molar 
Crowns ; anterior face of tooth very 
oblique, scarcely marked off from pos- 
terior face ; inner face flat. Cheek- 
teeth flat crowned, rather large, not 
showing any very noticeable contrasts 
of size or structure among themselves. Hoots very imperfectly 
developed, smallest in the upper teeth where they appear as 
mere irregular tubercles, three of which can usually be distin- 
guished, and sometimes a fourth ; shafts higher than wide, 
slightly tapering downward. Crowns of upper cheek-teeth 
broadly elliptical in outline, distinctly longer than wide. Their 
enamel pattern shows individual irregularities, but its scheme 
is as follows : outer side of crown with three re-entrant folds, 
the anterior and posterior of which soon become isolated as 
narrow islands, the middle fold more persistent and often con- 
fluent with re-entrant fold of inner side ; first and second folds 
simple ; third curving backward and outward, its extremity 
often toc^ming isolated as one or two minute secondary islands ; 
lingual side of tooth with a single re-entrant fold usually directed 
obliquely forward and often communicating with second or more 
rarely with first outer fold. Pattern of preiaolar like that of 

■ 2 K 2 
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molars but showing more tendency to irregularities. Lower 
teeth with the sam^ pattern reversed, the outer side with one 
simple, oblique, backward sloping fold, the inner side with three 
folds, the posterior and middle of which are usually simple, the 
anterior complex and tending eventually to become divided into 
two or three irregularly shaped islands arranged somewhat in a 
spiral. The premolar shows the same tendency as the corres- 
ponding uppei* tooth to become irregular in details of enamel 
pattern, though the fundamental plan of its folds appears to be 
always the sam(5 as in the molars. 

Mmsuremtmts. — Young adult (probably female) from Vi/zir.i, 
Sicily (approximate) : head and body, 600 ; tail, 40 ; hind foot, 
75. Immature individual from Province of Rome, Italy (approxi- 
mate) : head and body, 600 ; tail, 50 ; hind foot, 85. For cranial 
measurements see Table opposite. 

Specimens examined, — Seven, from the following localities : 

Italy: Near Romo, 4 (B.M. and U.S.N.M.) ; Vizzini, Sicily, 2; no 
exact locality, 1 (Stockholm). 

3. Romo, Italy. Genoa Museum (e). 07. 2. :i2. 1-3. 

2, Juv. Vizzini, Sicily. J. I. S. Whitaker (p). 3. 4. 21. 12. 


Family MUSCARDINID^. 

1821. Myoxidm (misprinted Myosidm) Gray, London Mod. Repos., xv, 
p. 303. April 1,1821. 

1857. Myoxina Blasius, Saugetbiero Dcutschlands, p. 285. 

1898. Oliridas Lydokkor, Zool. Rec. xxxiy. (1897), Mamm. p. 27, 1898. 
Not of Ugilby, 1837. 

1899. Muscardinidat Palmer, Science, N.S., x, p. 413, September 22, 1899. 

Geographical difttribution, — Warmer portions of the Old World 
from Japan to England and from central Sweden south through 
Africa. Absent from Madagascar, the Malay Archipelego and 
Australia. 

Oharactern, — In general as in the Muridse (p. 591) but 
ctecum absent, jugal bone larger and forming a more important 
mechanical part of zygoma (in some genera approaching the 
condition character iatic of the Sciuridm), angular process of 
mandible bent outward at middle so that its lower border 
bears a noticeable secondary angle, and cheek-teeth always 
rooted, brachyodont, their crowns with transverse crass ridges 
variously arranged and sometimes obsolete, but referable to a 
primitive 3-ridged pattern; one premolar typically present in 
each jaw. 

Bemaria. — Six genera of Muscardtnidm a|^ currently recog- 
nized, four of which occur in Europe. They are mostly arboreal 
animals with habits and aspect somewhat intermediate between 
' mice and squirrels, but readily distinguishable from the Muridm 
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by the presence of premolars, the cross-ridged pattern of the 
enamel folding of the cheek-teeth and the^ peculiar secondary 
angulation of the angular process of the lower jaw. 

KEY TO THE EUROPEAN GENERA OP MUSCAIWINID^., 

Outer margin of first and second upper molar with 
two high cusx>s (occasionally one or two others 
low and obsolete). 

Crowns of cheek-teeth deeply concave ; prcmolar 
both above and below noticeably cuspidate; 
tail not uniformly haired, the basal half 
terete, the terminal portion slightly flattened Elimiys^ p. 550. 

Crowns of cheek-teeth slightly concave ; premolar 
both above and below not noticeably cuspidate ; 
tail uniformly haired, moderately distichous... Dyromys^ p. 5GG. 
Outer margin of crown of first and second upper 
molar with five or six low cusps. 

Crowns of cheek-teeth very slightly concave ; first 
and second upper molars essentially alike in 
form and in arrangement of cross-ridges ; tail 
cons^ncuously distichous Glis^ p. 572. 

Crowns of cheek-teeth fiat ; first and second upper 
molars conspicuously unlike in form and in 
arrangement of cross-ridges ; tail not evidently 
distichous MtiscardinuSf p. 583. 


Genus ELIOHYS Wagner. 

1848. Eliofnyfi Wagner, Abhaiidl. k. Bayer, Akad. Wissenscli. Munohen, 
Math.-Phys. Cl., iii, p. 176 (Sub-genus of Myoxus), 

1857. Eliomys Blasius, Saugethiere Dcutschlands, p. 289 (Sub-genus o£ 
Myoxus) part. 

1890. Eliotnys Rouvons, Dio Myoxidae Oder Schlaefer, p. 22 (Sub-genus of 
Myoxus) part. 

Type sjieciea, — Eliomys melanurus Wagner. 

Geographical distribution. — Eiurope from the Atlantic coast 
castw'ard into Asia Minor, and from northern Germany (Mecklen- 
burg) south into northern Africa. 

Characters. — Skull deep, smooth and rounded, without evident , 
ridges or depressions in interorbital region ; brain-case deep, the 
auditory bullte large ; ectopterygoid well developed ; jugal short 
anteriorly, not approaching Aichrymal ; mandible with angular 
portion fenestrate ; dental formula : i pm J J, m = 20 \ 
crowns of cheek-teeth deeply concave laterally, the inner and 
outer margins noticeably elevated, the outer margin of each 
maxillary tooth with two high cusps (one or two others low and 
inconspicuous sometimes present) ; crown of m} and with five 
transverse ridges^of which the third is incomplete; tail not 
uniformly haired throughout, the basal half terete, the terminal . 
portion slightly flatten^. 

"RAnLarks. — The fifeHus Eliomys as now Understood contains J 
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about a dozen formp peculiar to the Mediterranean and neigh- 
bouring regions. Bive of them occur in^Europe. 

KEY TO THE EUROPEAN FORMS OF KLIOMYS. 

Size large, hind foot often more than 30 mm., 
condylobasal length of skull in adults 30 to 

39 mm. (Southern Spain and Portugal) E, lusitanicua^ p. 5G0. 

Size medium, hind foot never more than 30 mm., 
condylobasal length of skull in adults loss than 
36 mm. 

Underside of tail normally* white from base 
to tip. 

Ear from meatus in adults 23 mm. or more 

(Central and south-western hjurope) E, qucrcinns^ p. 551. 

Ear from meatus in adults 20 to 22 mm. 

(Balearic Islands) E. gijvi7icsicus, p. 558. 

Underside of tail normally f with white inter- 
rupted by a black sub- terminal ring. 

Condylobasal length of adiilt skulls 33 to 
35 *6 mm.; brain-case slightly flattened, 
the ratio of depth through bulla to 
condylobasal length about 37*5 (Sicily and 

southern Italy) E. pallidus^ p. 559. 

Condylobasal length of adult skull s 30 to 
32 mm. ; brain-case deep, the ratio of depth 
through bulla to condylobasal length 
about 42 (Corsica and Sardinia) E, sardiiSy p. 5G0. 

ELIOMYS QUERCINUS Linnseus. 

1766. [Mw«] quercimis Linnscus, Syst. Nat., i, 12th ed., p. 84. (.Tormany. 
1778. Mus nitcdula Pallas, Nov. Sp. Quadr. Glir. Ord., p. 88 (part; 
synonymy, not description). 

1782. Myoxus nitcla Schreher, Saugthiorc, pi. ccxxvi (text, iv, p. 833, 
1787). Germany. 

1857. Myoxus quercinus Blasius, Saugothiero Deutschlauds, p. 289. 

1890. Eliomys qtmrcinus Rouvens, Dio Myoxidae odor Schlaofer, p. 26. 
1904. Eliofnys horUmlis Cabrera, Bol. Real Soc. Espah. Hist. Nat., iv, 
p. 183, April, 1904 (Valencia, Spain). Type in Madrid Museum. 

1907. Elioniys hamiltonii Cabrera, Bol. Real Soc. Espan. Hist. Nat. vii, 

p. 225 (June-July), issued October, 1907. (El Pardo, near Madrid, 
Spain.) Typo in Cabrera collection. 

1908. Eliomys qucrcinus Cabrera, Ann. and Mag. Nat, Hist. 8th ser., i, 

p. 192, February, 1908 (hortualis and hamiltonii united with 
quercinus), 

1910. Eliomys quercinus Trouessart, Faune Mamm. d’Europe, p. 136. 
Type locality, — Germany. 

Geographical distribution, — Central Europe from northern 
Germany (Mecklenburg) to central Spain (Valencia) and northern 
Italy ; west to the* Atlantic coast. 

Diagnosis. — Size medium (condylobasal length of largest 
skulls rarely attaining 33 mm. ; hind foot usually 25 to 27 mm.) ; 

* Three partial exceptions among 75 specimens, 
t Two exceptions among 84 specimens. 
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ear large, its height from meatus usually about 23 to 25 mm. ; 
under side of tail white throughout. '' 

External characters, — General form slender, the head rather 
large, not much elongated, the tail about as long as bcxly without 
head. Muzzle bluntly conical; the nostrils near together, 
separated by a deep groove which continues downward to lip ; 
eye rather large and prominent ; ear large, extending nearly 
half-way from eye to muzzle when laid forward, its general 
outline a simple rather narrow oval, its inner and outer surfaces 
covered with a fine velvety pubescence ; a low inconspicuous ridge 
extending inward above meatus, its outer extremity not forming 
angle on margin of conch ; front foot with four digits, the two 
median equal and longest, the inner and outer sub-equal and 
extending about to second phalanx of median ; palm naked, the 
palmar tubercles five, three of which are sub-equal and closely 
crowded at bases of phalanges, and two larger at internal and 
postero-external edge of palm, the internal tubercle with pro- 
jecting semi-detached extremity representing last vestige of 
thumb ; hind foot with five digits, the thumb abruptly shorter 
than the others and extending barely to end of first phalanx of 
second digit ; fourth longest, third and second successively a little 
shorter, fifth extending to middle of second phalanx of fourth ; 
sole rather narrow, naked except at heel, the six tubercles well 
developed but less crowded than those on palm, the postero-inner 
much elongated and conspicuously different from others in form, 
their surface smooth, the region between them noticeably 
papillose ; <fiaws well developed, small, those of fore foot slightly 
exceeded in size by those of hind foot, except by that of thumb, 
which is decidedly smaller than the others ; tail rather thick, the 
skin readily breaking and slipping off from the vertebra3, after 
which the stump partly regenerates and puts forth a dense brush 
of long hairs ; * hairs of tail completely concealing the annulations, 
their length about 5 mm. at median terete portion of tail, 
increasing to about 20 mm. at slightly flattened terminal portion. 
Mammse :pl-l; al — 1; «2 — 2 = 8. 

Colour. — Upper parts light grey, the back, middle of neck and 
whole of crown strongly tinged with russet, the sides clearer 
grey. In some specimens the grey predominates throughout the 
dorsal region, while in othep the russet is in excess ; sides 
ranging from ecru-drab to smoke-grey, usually forming a slight 
but evident contrast with back. Underpays and inner surface 
of legs dull creamy or buffy white, irregularly darkened by the 
slate-colour bases of the hairs. The white covers cheek almost 
to lower eyelid. Face with conspicuous black area beginning at 
roots of whiskers, surrounding eye and extending to beneath and 
slightly behind ear, the posterior portion becoming decidedly 
, broader ; a small but noticeable white spot immediately in front 

* See Thomas, Froc. Zool. Soo. London, 1905, ii, p. 491. 
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of meatus, this suoceeded by a larger black spot just above base 
of upper margin bf conch. Ear dusky, sometimes inclining to 
blackish along anterior border. Muzzle and sometimes face and 
'Crown tinged with buffy clay-colour. Feet white, this colour 
extending over entire wrist and most of forearm, the outer side 
of upper arm with a longitudinal dusky, sometimes almost 
blackish streak extending upward to fade into gener«al liody colour. 
Tail sharply bicolor, the under surface white throughout, the 
upper surface like back through basal half, then darkening 
abruptly to clear black, this giving way in the pencil to white. 
Youifg with back and sides an obscure slaty drab, the russet 
gradually appearing on back, though often not until after the 
general colour has .assumed the light smoky grey of the adult 
pelage. 

SkidL — The general form of the skull is deep and. rather 
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Kliomyn qvercinwt. Nat. size. 
(The incleivc (oraiuina are too short.) 



broad posteriorly, tapering noticeably to the slender rostrum. 
Dorsal profile nearly flat from front of nasals to posterior 
extremity of frontal or a little beyond, then uniformly and 
rather strongly convex to interparietal across which it is again 
flat ; ventral profile parallel with dorsal to front of tooth-row 
then bent down to lowest region of bulla (which lies decidedly 
below line of pterygoids), behind which it rises abruptly ; brain- 
case squarish in outline when viewed from above, somewhat 
; wider and deeper anteriorly than posteriorly, its surface sifiooth 
and without ridges other than a slight angularity along anterior 
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portion of suture between squamosal and parietal in old 
individuals, and occasionally a low, backward-projecting lambdal 
ridge ; parietals abruptly bent downward at sides, giving the 
upper surface of brain-case a peculiar narrowed appearance; 
interparietal somewhat variable in form, but usually ligulate, with 
pointed, rounded or squarish extremities and slightly projecting 
median anterior angle, the antero-posterior diameter from one- 
third to one-half transverse diameter ; auditory bulhe forming a 
very conspicuous feature of brain-case when viewed from behind, 
their area decidedly greater than that of occipital, the depth 
through bulla about equal to distance between outer borders of 
paroccipital processes ; foramen magnum rather large, broader 
than high, its inferior lip about on level with tips of paroccipital 
processes ; floor of brain-case without special features, the suture 
between basioccipital and basisphenoid remaining open until late 
in life ; auditory bullsB large, smoothly inflated, the area of each 
bulla somewhat greater than that of space enclosed between 
zygoma and side of skull, the anterior border extending forward 
to level of middle of glenoid fossa, the posterior border solidly 
moulded against paroccipital process and extending upward along 
side of exoccipital considerably above level of zygoma, so that 
this portion of bulla is plainly visible when skull is viewed from 
above ; meatus large, not tubular, but with conspicuous, forward- 
curved lip in region nearest zygoma ; interorbital region slightly 
hour-glass shaped, the upper surface flat or a little convex 
laterally, the edges behind middle becoming somewhat angular in 
old individuals ; zygomata rather weak, compressed, a little * 
expanded at middle, gradually spreading* anteriorly, the greatest 
breadth nearly at glenoid level, the lower border essentially 
straight though sometimes a little concave ; anteorbital foramen 
rather large, considerably higher than wide, its greatest width 
above middle ; rostrum almost parallel-sided when viewed from the 
side, slightly tapering when viewed from above ; nasals a little 
narrower posteriorly than anteriorly, the posterior border straight 
or emarginate, rarely pointed, usually about on level with 
posterior termination of nasal branches of premaxillaries and 
with middle of lachrymal; incisive foramina large, narrow and 
parallel-sided anteriorly, becoming abruptly much wider through 
posterior half nr two-thirds, tl^e greatest width of both together 
slightly more than half length, the length fully equal to one-half 
diastema ; • a noticeable curved ridge extending from posterior 
border of each incisive foramen to front of alveolus of corre- 
. spending p^emolar ; palate wider anteriorly than posteriorly, 
the small portion formed by the palatine bones conspicuously 
fenestrate; mesopterygoid space nearly parallel-sided, slightly 
wider posteriorly than anteriorly, the least width about one-third 
.length, the anterior border rounded, with or without a small 


* Not long enough in fig. 109. 
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median spine, the slightly curved hamular in contact with audi- 
tory bulla at tip. 'l^xternal pterygoid plate evident though small, 
foruiing a distinct pterygoid fossa. Mandible slender, the ramus 
. curved in front of tooth-row, coronoid process long, sloping 
gradually backward, its point considerably above level of 
condyle; angular process well developed, short and deep, the 
middle of lower border with abrupt angle, above which the bone 
is perforated by a conspicuous round vacuity about 1 • 5 mm. in 
diameter. 

Teeth , — The teeth are moderately large relatively to size of 
skull, tho length of tooth-row contained about 2i times in palatal 
length ; tooth-rows wider apart anteriorly than posteriorly, the 
alveolar length equal to distance between anterior roots of 
premolars. Incisors with no special peculiarities, the anterior 
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Elwmya quer&mu, (•lieek-tvetli. X 10. 


surface smooth, light yellow, its diameter slightly less than 
antero-posterior diameter, the discrepancy slightly greater in the 
lower than in the upper teeth. Root of lower incisor extending 
to that of Wg ; dental foramen at level of alveolar line. Upper 
cheek-teeth with crowns deeply concave, the inner and outer 
borders noticeably elevated. Molars sub-equal, the second 
slightly the largest, the crowns squarish, slightly wider than 
long, the inner border a little rounded, the posterior border of 
w? shortened ; inner border of crown with a robust, moderately 
high cusp, the most elevated portion of which is in front of 
middle, its base occupying nearly entire inner border, but in 
some specimens succeeded by a minute postero- internal cusp 
early disappearing with wear ; outer border with two moderately. : 
large subterete cusps, the second not so large as first (the| 
discrepancy greater in m? than in the other teeth) and two or-^ 
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three minute secondary cusps, one in front of first main cusp, the 
others behind second ; surface of crown crossed’ by four complete 
transverse ridges, the first, second and third extending from large 
inner cusp respectively to small anterior cusp, to large anterior 
cusp and to large posterior cusp, the fourth from small postero- 
internal to small postero-external ; on outer half of crown 
between the second and tliird complete cross-ridges occur two 
incomplete ridges extending inward for a varying distance 
from posterior base of anterior largo cusp and anterior base of 
posterior large cusp, the outer extremity of one or the other' 
sometimes forming a minute supplemental cusp ; in the third 
complete ridge is relatively smaller and second incomplete ridge 
relatively larger than in the other teeth, the first incomplete 
ridge obsolete or absent. Upper premolar essentially like 
molars in arrangement of main cusps and ridges, but crown 
slightly smaller than that of and somewhat distorted by the 
more central, anterior position of antero-external root, and ridges 
tending to be incomplete, especially the two anterior ; secondary 
ridges and cusps essentially absent ; milk tooth much smaller 
than permanent premolar, its nearly triangular crown with area 
Imrely half that of wd, its ridges less regular. The milk tooth 
remains in place until is fully grown. Lower cheek-teeth 
much like upper, but with crowns slightly less concave than 
those of maxillary teeth, and tending, especially that of to 
become basin-shaped, thedr cusps and ridges less sharply defined, 
those of Wig often very iri’egular ; outer side of crown with three 
low but well defined cusps, inner side irregularly crcnulate in 
and W 3 , with two rather low but well defined cusps in t»„ the 
posterior of which is decidedly the larger ; main cross ridges 
four, the first and second tending bo be distorted and incomplete ; 
an incomplete intermediate ridge on inner side of crown between 
second and third main ridges. I^ower premolar triangular in 
outline, its apex in front, its crown area about four-fifths tliat of 
m^\ a well developed cusp at each comer and an indistinct 
transverse ridge across middle ; milk tooth smaller than 
permanent tooth, but discrepancy in size less than in the 
corresponding upper teeth ; crown of milk premolar essentially 
like that of succeeding tooth, but with a small cusp at middle of 
antero-external border, and ti^insverse ridge absent. 

Meamrements — Two adult females from Maredsous, Namur, 
Belgium : head and body, 136 and 137 ; tail, 116 and 121 ; hind 
foot, 28 and 29 ; ear from meatus, 24 and 24. Adult male from 
I’Hospitalet, Aricge, France: hesid and body, 116; tail, 97*6; 
hind foot, 25*4; ear from meatus, 25. Two adult females from 
the same locality: head and body, 118 and 127; tail, 108 
and 111 ; hind foot, 26 and 26*4; ear from meatus, 24 and 25. 
f.Five adult males from Valescure, Var, France: head and body, 
1126(115-131); tail, 107 (100-111); hind foot, 26*3 (25-27).: 
from meatus, 23*6 (22-25). Five adult females from Silos, 
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Burgos, Spain: head and body, 120 (115-130); tail, 107 
(100-112); hind^foot, 26 (25*4-26‘6) ; ear from meatus, 23 '4 
(22*6-24)/ Two males from Dehesa do Valencia, Valencia, 
Spain: head and body, 120 and 125; tail, 100 and 107 ; hind 
foot, 26 and 26 ; ear from moatus, 24 and 24. For cranial 
measurements see Table, p. 562. 

Specimens examined. — Ono hundred and twenty, from the following 
localities : — 

Belgium : Marodsous, Namur, 2. 

Franck: Pas-do-Galais, 2; THospitalet, Ari6ge, 7; Port6, Pyr6n6cs- 
Orientales, 2 ; Nimoa, Card, 14 (B.M. and Mottaz) ; Valcscuro, Var, 8 ; 
Chamonix, Hauto>Savoio 3 (U.S.N.M.); Mounetier, Hauto-Savoie, 1 
(Mottaz) ; no exact locality, 2. 

Spain: Cabanas, Coruna, 2; Jaca, Huesca, 4; Panticosa, lEuesca, 1; 
L6rida, 1; PajAres, Leon, 7; Silos, Burgos, 11; Castrillo de la Keina, 
Burgos, 1 ; La Granja, Segovia, 4; Villalba, Madrid, 2 ; Bascafria, Madrid, 1 ; 
Barracas, Castollon, 5 ; Dohesa do Valencia, 3. 

Germany : Schmilka, Saxony, 1 ; liudolstadt, Thiiringon, 2 ; Marxheim, 
Bavaria, 1 ; South Germany, 2. 

Aubtria-IIungauy : Spalato, Dalmatia, 1 ; Mittolbcrg, Vorarlberg, 2, 
Switzerland : Near the Dole, Vaud, 3 (^Tottaz) ; St. Cergucs, Vaud, 2 
(B.M. and U.S.N.M.) ; Los Plans, Vaud, 3 (U.S.N.M^ ; Mhrren, Born, 1; 
St. Gallon, 1 (Mottaz); Untorvatz, Grisons, 9 (IJ.S.N.M.l; Vulpera- 
Tarasp, Grisons, 2 (Hothschild) ; Fusio, Ticino, 1 (U.S.N.M.) ; no exact 
locality, 1. 

Italy : Padola, Cadore. 1 (Turin) ; Mondovi, Cunco, 4 (Genoa). 


2 9. 

Marodsous, Namur, Kev. G. Fournier 

Belgium. (c & p). 

3. 3. 30. 1-2. 

2 9. 

Boulogne, Pas-de-Calais, 0. G. Danford (o & p). 

89. 10. 6. 2. 


France. 

10. 7. 17. 1. 

4 9. 

TVHospitalot, Ariege. G. S. Miller (c). 

8. 8. 4. 172-176. 

2 6, 9. 

L’Hospitalet, Ari^'ge. 0. Thomas (p). 

(A. Uohert.) 

8. 9. 1. 72-74. 

9. 

Port6, PyrAnAos-Orien- 0. Thomas (r). 
talcs. (A. liobert.) 

8. 9. 1. 76. 

9. 

Port6, Pyr6n6es-Orien- G. S. Miller (c). 
tales. 

8. 8. 4. 171. 

2 <J, 4 9. 

Nimes, Gard. (C. Mot- 0. Thomas (p). 
taz.) 

8. 8. 10. 57-4J2. 

6 <5, 2 9. 

Valescure, Var. G. S. Miller (c). 

8. 8. 4. 176-182. 

9. 

Valescure, Var. Hon. N. C. Boths- 

child (c & p). 

10. 6. 13. 1. 

1. 

France. Dr. J. E. Gray (p). 

43. 12. 29. 17. 

6. 

France. Tomes Collection. 

7. 1. 1. 76. 

9al. 

Cabanas, Coruna, Spain. Prof. V. L. Seoane 
(c & p). 

Cabanas, Coruna. Prof. V. L. Seoane 

(c & p). 

94. 1. 1. 9. 

1. 

94. B. 12. 2. 

2 6. 

Jaca, Huesca. (N. Gon- 0. Thomas (p). 
zalez.) 

8. 2. 9. 76-76. 

6. 

Panticosa, Huesca. 0. Thomas (p). 

(N. Gonzalez.) 

8. 2. 9. 77. 

6. 

LArida. (N. Gonzalez.) 0. Thomas (p). 

8. 2. 9. 80. 

2 9. 

PajAres, Loon. (V. Gon- 0. Thomas (p). 
zalez.) 

8. 2. 9. 78-79. 

2 d,3 9. 

PajAres,Leon. {N.Oon- 0. Thomas (p). 
zalez.) 

8. 2. 9. 81-86. ; 
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8 9. 

Silos, Burgos. 

G. S. Miller (c). 

8. 8. 4. 57-64. 

9. 

Gastrillo, Burgos. 

G. S. Miller (c). 

8. 8. 4. 65. 

2 9. 

Villalba, Madrid. 

(N. Gonzales.) 

0. Thomas (p). 

8.^. 9. 70-71. 

^ 3 al. 

La Granja, Segovia. 

M. de la Escalera (c). 

6. 11. 4. 5-8. 

3d. 

Barracas, Gastollon. 

(N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 72-74. 

3d. 

Dehesa de Valencia. 

(N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. G7-C9. 

d, 9. 

Rudolstadt, Thuringen, Lord Lilford (p). 
Germany, (ir. Schillter.) 

0. 5. 5. 1-2. 

d. 

Marxheim, Bavaria. 
(Wolterstorff.) 

Lord Lilford (p). 

0. 5. 5. 3. 

2. 

S. Germany. 

Dr. A. Gunther (c). 

59. 9. 6. 25-20. 

1. 

Spalato, Dalmatia. 

Lord Lilford (p). 

95. 4. 6. 1. 

2 9. 

Mi ttelberg, Austria. 

0. Thomas (p). 

8. 11. 30. 6-6. 

9. 

{D7\ F. Major.) 

St. Cergues, Vaud, Swit- 
zerland. 

0. Mottaz (p). 

6. 2. 6. 5. 

1. 

Miirren, Bern. 

W. Giirtncr (p). 

92. 10. 6. 0. 

1. 

Switzerland. 

E. R. Alston (p). 

79. 9. 12. 3. 


. ELIOHYS GYMNESICUS Thomas. 

1901. Eliomys qmrcinm Thomas, Froc. Zool. Soc., London, p. 41. 

1903. Eliomys gymnesicus Thomas, Ann. and Mag. Nat. Hist., 7th ser., xi, 
p. 494, May, 1903. Type in British Museum. 

1910. Eliomys qmrcinua gymnesicus Trouossart, Faune Mamm. d^Europe, 
p. 137. 

Type locality. — San Cristobal, Minorca, Balearic Islands. 
Geographical distribution. — Balearic Islands. 

Diagnosis. — Similar to Eliomys quercinus but with smaller 
ear (height from meatus 20 to 22 mm. instead of 23 to 25 nim.). 

Colour. — The colour is in all respects like that of Eliomys 
quercinus, though the upper parts appear to be a little more 
suffused with reddish brown than usual in the mainland animal. 
Tail markings exactly as in E. quercinus. 

Measurements. — Type (adult male) : head and body, 131 ; 
tail, 107 ; hind foot, 26 ; ear from meatus, 21. . Two other adult 
males from the type locality: head and body, 116 and 120; 
tail, 100 and 102; hind foot, 27 and 26*5; ear from meatus, 
22 and 20. For cranial measurements see Table, p. 664. 

Specimens examined. — Six, all from the Island of Minoroa. 

JRemarks* — ^The Balearic Eliomys appears to be well differen- 
;tiated from the mainland animal by its smaller ear. 

6 d, d Son Cristobal, Minorca- 0. Thomas and B. 1. 0. 7. 1. 44-49. 

skull. Pocook (o & p). 

(0. 7. 1. 47. Type of species.) 
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ELIOMYS PALLIDUS Barrett-Hamiltoii. 

% 

1899. Miomys pallidns Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., iii, p. 226, March, 1899. Type in British Museum. 

^ 1901. Eliomys cincHcatida Miller, Proc. Biol. Soc., Washington, xiv, p. 39, 
April 25, 1901. (Sorrento Italy). Type in U.S. National ^luseuin. 
1910. Eliomys cincticauda and E, pallidus Trouessart, Faune Mamin. 
d*Europo, pp. 137, 138. 

Type locality, — Palermo, Sicily. 

Geographical distribution, — Sicily and southern Italy. 

l}iagno8ifi, — Size greater than in Eliomys quercinus (condylo- 
basal length of largest skulls usually 33 to 35 niiii. ; hind foot 
usually 27 to 29 mm.) ; general colour not so dark as in the 
more northern animal ; tail with sub-terminal black area forming 
a complete ring ; skull with posterior termination of nasals 
usually pointed. 

Measiirememts, — Average and extremes of ten adult males 
from Sicily : head and body, 143 (130-150) ; tail, 118 (110-131) ; 
hind foot, 28*8 (27-30) ; ear from meatus, 23 ‘6 (22-25). Pour ’ 
adult females from the same region: head and body, 142 (136- 
150); tail, 111*4 (105-120); hind foot, 27*7 (27-29). Three 
adult females from Calalnda, Italy : head and body, 143 (140- 
145); tail, 130*6 (125-135); bind foot, 28*6 (27-30); ear from 
meatus, 22*6 (22-24). For cranial measurements see Table, 
p. 564. 

Specimens examined. — Thirty-four, from the following localities : — 

Italy : Tuscany (no exact locality), 1 (U.S.N.iM.) ; Sorrento, 5 ; type 
and paratypoa of cincticauda (U.S.N.M.) ; Santa Eufemia d’Aspromonte, 

. Calabria, 9. 

Sicily: Palermo, 3; Ficuzza, 7; San Oiugliclmo, Gastelbuono, 8; 
MondeUo, 2 ; Madonna del Alto, 4. 


Bemarks , — In general the South Italian Eliomys so closely 
agrees with E. quercinus as to require no detailed description. 
The larger size, readily appreciable in skull, teeth and hind foot, 
is alone sufficient to distinguish it ; but iu addition to this there 
is the peculiar black-ringed tail, a character nearly always 
diagnostic as compared with E, quercinus^ though shared by the 
much larger Iberian E. lusitanicus. In details of form the skull 
shows no peculiarities other than the tendency of the nasals to 
terminate posteriorly in a distinct median point. The type 
specimen is an immature individual in the light transitional 
pelage between the plumbeous first coat and the russet-tinged , 
livery of the adult. 


8 d, 6 9. Aspromonte, Calabria, 
Italy. (A. Jiobert.) 
d, 9. Palermo, Sicily. 

9 juv. Palermo, Sicily. 

5 d. 1 9. Fiouzza, Sicily. 

{A. Bobert.) * 


O, Thomas (p). G. 8. 4. 2-5. 

8. 9. 1. 33-^5. 
J. 1. S. Whitaker (p). 98. 10. 6. 6-7. 

(98. 10. 6. 6. Type of species.) 

J. I. S. Whitaker (p). 11. 1. 1. 110. 
0. Thomas (p). 6. 8. 4. 28-^2. 

8.9.1.82. 
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2 6. Mondello, 1000m. Sicily. O. Thomas (p). 6. 8. 4. 83'-34. 

(4. Robert.) 

2 d, 2 9. Madonna del Alto, Sicily. O. Thomas (p). 8. 9. 1. 28-31. 

(A. Robert.) 

ELIOMYS SARDUS Barrott-Hamiltoii. 

1901. Eliomys sardus Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., vii, p. 340, April, 1901. 

1910. Elwtnys sardm Trouessart, Fauno Mamm. d’Europe, p. 138. 

Type locality. — Tricoli, Cagliostra, Sardinia. 

Geographical dintrihution. — Sardinia and Corsica. 

Similar to Eliomys palUdus but with smaller skull 
(condylobasal length 30 to 32 mm.) and relatively deeper brain-case. 

Colour, — The colour doc.s not differ appreciably from that of 
Eliomys pallidus. 

Skull and teeth. — The skull does not attain the large size of 
that of E. pallidus. In form it is peculiar in the relatively 
greater depth of brain-case, the ratio of depth through bulla to 
condylobasal length ranging in four specimens from 41-J- to 
43 + , while in seven of the larger animals it ranges from 37 to 
38 + . Teeth as in the related form. 

Measurements. — Type (old female) : hind foot, 26 • 6. Three 
other Sardinian specimens: hind foot, 25*4, 26 and 28. For 
cranial measurements see Table, p. 565. 

Specimens examined. — Nine, from the following localities ; — 

Sabdinia : Tricoli, 2 ; Lanusoi, 2. 

Gobsica : Asco, 5. 

6 juv., 9. Tricoli, Sardinia. O. Thomas (f). 1. 3. 8. 1-2. 

(G. Meloni.) (1. 8. 8. 1. Type of spocies.) 

d, 9. Lanusei, Sardinia. O. Thomas (p). 1. 3. 8. 3-4. 

(G. Meloni.) 

2 d, 2 9. Asco, Corsica. {Dr. O. Thomas (p). 8. 11. 30. 1-4. 

F. Major.) 

ELIOMYS LUSITANICUS Beuvens. 

1890. El[iomys] nitela var. lusitanica Beuvens, Dio Myoxidae oder 
Schlaefer, p. 28, footnote (Lisbon, Portugal). 

1897. Mioxus nitela var. amori Graels, Mem. Beal Acad. Sci., Madrid, 
XVII, p. 481 (Cordova, Spain). 

1901. E\Uomys'\ amori Thomas, Proc. Zool. Soc., London, p. 41. 

1904. Eliomys amori Cabrera, Bol. Beal Soc. Espafi. Hist. Nat., xvii, 
p. 187, April, 1904. I 

1908. Eliomys lusitanicus Cabrera, Ann. and Mag. Nat. Hist., 8th ser., i, 
p. 189, February, 1908. 

1910. Eliomys quercinus lusitanicus Trouessart, Faune Mamm. d'Europo, 
p. 187. 

Type locality. — Lisbon, Portugal. 

^ Geographical distribution. — Southern portion of the Iberian 
Peninsula ; exact limits of range not known. 

Diagnosis. — Largest European member of the genus Eliomys 
^hind foot in adulte usually mor^ than 30 mm.) ; skull coutV: 
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4picuously larger and heavier than in E, quercinus, the condylo- 
basal length of skdll, 36-39 mm.; colour slightly darker and 
more brighty russet than in E. qucrcinua, the tail usually with 
black sub-terminal area forming a complete ring. 

Colour, — Paratype (No. 46. 11. 21. 1): hairs of back with 
three distinct colour bands : (1) slate-grey (8 inm.) ; (2) light 
. ,buffy grey (2 mm.) ; (3) russet (2 mm.), the extreme tips of hairs 
whitish. Longer hairs black except for the slate-grey bases. 
The general effect is a peculiar dull reddish brown, faintly 
“ lined ” by the longer black hairs and a little “ powdered ** by 
the wlfitish tips to the ordinary hairs. On sides the buffy grey 
band becomes longer (4 mm.) and paler (a clearer, more whitish 
grey), the russet at the sam<^ time gradually disappearing. Dark 
markings of Jiead as in E, qtterrinm. Tail as in E. qtiercinus, 
except that the black ring usually present iii E. Imiianicus is 
indicated oji lower surface by dark bases to the hairs in • the 
region where it should occur. 

Specimens from Seville, Spain, resemble the paratype except 
that the russet of the back is slightly more intense, a difference 
that might readily be accounted for by their fresher condition, 
the paratype having been in the Museum collection more than 
fifty years longer than the others. In five of the Seville skins 
the black ring on the tail is complete, the black area on under 
side ranging from 40 mm. to 60 mm. in widtli. In one, however, 
as well as in a specimen from Goto Donana, Province of Huelva, 
the tail is like that of the paratype, the ring being merely 
indicate<l by dark bases to the hairs of the white under surface. 

Skull and teeth. — Except for its noticeably larger size the 
skull resembles that of Eliomys querdnus. As in the smaller 
animal, the nasals are truncate or emarginate posteriorly, not 
pointed as they usually are in the other ring-tailed species, 
E. pallidua and E. aardm. Teeth as in E. querdnus, but appre- 
ciably larger, the difference more noticeable to the eye than 
might be supposed from the actual measurements. 

Measurements. — Paratype (sex not known) from Lisbon, 
Portugal : hind foot, 30. Adult male from Goto Donana, Huelva, 
Spain : head and body, 166 ; tail, 120 ; hind foot, 31 ; ear from 
meatus, 27. Three adult males from Seville, : hind foot, 

31, 31 and 32. For cranial measurements see Table, p. 565. 

. Specimens examined. — Twelve, from the following localities: — 

Portugal : Lisbon, 1. 

Spain : Seville, 6 ; Goto Donana, Huelva, 8 ; Jerez, Cadiz, 2. 

Remarks. — The South Spanish EUomys is so readily distin- 
guishable from the other ring-tailed species by its large size that 
; no special comparisons are required. 

1. Lisbon, Portugal. G. Friend (c & f). 46. 11. 21. 1. 

(Para^^ of species.) • 

d, 9. Seville, Spain. (Dr. A.. Lord lilford <p). 96. 3. 3. 19-21. 

. Ru%9.) 

V. ■:s.: :2 o 



CRANIAL MEASUREMENTS OF ELIOMYS QUEBCINUS. 
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MEASUBEMENT8 OP ELIOMYS GYMNESICUS, E. PJ.LLIDUS, E. SABDUS AND E. LUSITANICUS. 
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Type. t Tj'pe of einetieauda Miller. + Paratype. 
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6 Hi Seville. (Dr, A, Bmz,) Lord Lilford. (p). 95.8.3.22. 

<J, 9. Seville, Spain. Lord Lilford (p). 11. 1. 1. 108-109. 

1. Goto Dodana, Huelva. A. Chapman (c £ p). 0. 5. 10. 1. 

2 6. Jerez, Cadiz. A. Chapman (c & p). 8. 8. 26. 1-2. - 


Genus DYROMYS Thomas. 

1780. Myoxus Zimmermann, Googr. Gesch., ii, p. 851 (part). 

1857. Eliomys Blasius, Saugethiere Deutschlands, p. 288 (Sub-genus of 
Myoxus) part. 

1890. Myoxtis Beuvens, Die Myoxidae oder Schlaefer, p. 24 (Sub-genus of 
Myoxus) part. 

1906. Dryomys Thomas, Froc. Zool. Soc., London, 1905. ir, p. 345, 

April 5, 1906 (Sub-geuus of Eliomys), Not oi Philippi, An. Mus. 
Nac. de Chile, xiv, p. 20, 1900. 

1907. Dyromys Thomas, Ann. and Mag. Nat. Hist., 7th ser., xx, p. 406, 

November, 1907 (Substitute for Dryomys), 

Type, — Mus nitedula Pallas. 

Oeographical distribution, — From central Asia through Asia 
Minor to Hungary and eastern Switzerland. 

Characters, — Teeth resembling those of Eliomys but relatively 
smaller than in any of the other European meml)ers of the 
family, the crowns with concavity less pronounced than in 
Eliomys and cross-ridges better developed, the first intermediate 
ridge in the upper molars nearly complete and scarcely lower 
than the others ; three rudimentary ridges intercalated between 
the main ridges of w„ and ; outer border of crowns of 
upper molars with two high main cusps nearly as well developed 
as in Eliomys^ these usually supplemented by a minute anterior 
or posterior cusp \ lower molara with outer cusps relatively lower 
than in Eliomys and sub-equal in size, inner cusps essentially 
as in the related genus ; premolars both above and below with 
crowns sub-quadrate in outline, nearly flat, the cusps obsolete, 
the maxillary tooth crossed by four or five ridges, the anterior 
of which are better developed than in Eliomys. Skull essentially 
as in Eliomys, but parietals as broad as in Muscardinus ; the 
angular process of mandible fenestrate. Externally difiering 
from Eliomys in the uniformly haired, distichous tail. 

Remarks. — Though nearly related tg Eliomi^ this group 
seems worthy of recognition as a genus. Seven forms are known, 
four of which (three of them ajiparently local races of one species) 
occur in Europe. 

KEY TO THE EUROPEAN FORMS OF DYllOMYS. 


: . ■'¥’ 

Skull broad and robust, the zygomatic 
breadth about 17 mm. ; auditory bulles 
deoidedly enlarged (Rustschuk, Bul- 
garia) '.. D. rohtistus, p. 572. 

SktdhBlender, the zygomatic breadth about 
15 mm. ; auditory bullss not specially 
enlarg^ D. nitedula, p. 667. 
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Teeth weak; crown area of upper pre- 
molar decidedly more than half that 

of first molar (Greece) D. nitedida wingei, p. 570. 

Teeth robust ; crown area of upper pre- 
molar scarcely half that of first 
molar. 

General colour of adults yellowish 
brown above (Hungary and east- 
ward) I). nitedtUa nitedula, p. 568. 

General colour of adults greyish brown 

above (Tirol and eastern Alps) 1). nitedtUa intermediiMt\i, 569. 


DYROMYS NITEDULA Pallas. 

(Synonymy under subspecies.) . 

Gcor/raphical dhtribution. — South-eastern Kuropo from eastern r 
Switzerland and north-eastorn Italy into Asia Minor; north toi 
northern Hungary. Limits of range not known. 

Diagnosis. — General characters .as in the genus ; tail about os 
long as head and body ; face with dark lino from muzzle to ear. . 
Skull slender, the rostrum rather long ; auditory bulla; not 
specially enlarged. 

External characters. — Externally as in Eliomys quercinuSf 
except that tail is uniformly rathot long-haired throughout, its 
form moderately distichous ; ear smaller, extending barely to 
middle of eye when laid forward, the ridge on its inner surface 
above meatus high and valve-like, terminating externally in a 
conspicuous angular projection on margin of concli ; relative 
lengths of digits as in E. quercinus ; fore foot longer and 
narrower, the terminal lobe of j)ostero-internal tulwrcle larger ' 
and more distinct ; hind foot with surface of sole between 
tubercles less papillose, scarcely more than reticulate, and 
postero-intornal tubercle not much longer than that at base of 
thumb, though narrower. Mammte; p 2 — 2, i 2 — 2 = 8. 

Colour. — Upper parts ranging from a light, clear greyish 
brown to a distinctly yellowish brown with a russet tinge, the 
face usually paler than back, the tail like rest of dorsal surface, 
but lighter or more greyish, and sprinkled with whitish hairs at 
edges. Underparts and feet whitish or very pale buff, this 
colour usually suffusing under side of tail. A well defined 
blackish line extends from base of whiskers to ear, including eye 
(width on upper lid about 1 ’5 mm., on lower lid about ’5 mm.), 
and is often rendered more conspicuous by a light edging along ■ 
upper border. 

Siull. — In general appearance the skull resembles that of 
Eliomys quercinus, though in size and certain peculiarities of form 
it more nearly approaches that of Muscardinus avellanarius. It 
suggests that of Eliomys quercinus in form of brain-case (though 
the parietals are relatively broader), of interorbital regiqp, of< 
IfroBtrum as viewed from i^ve^. and in the gradually spreading^ 
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"i^gomata. The form of the auditory bulla is also, as in Eliomy9i 
|ini|ich more inflated anteriorly than posteriorly, and readily dis* 
ftinguishable from the rounder, more evenly inflated bulla of Glis 
^^d Muacardinm, 

K Teeth. — The detailed structure of the teeth has already been 
(sufficiently described. As compared with those of Eliomye 
yuercinue the molar rows are more nearly parallel, and there is 
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usually less contrast in size both above and below between the 
preraolar and last molar with the two middle teeth. 

Remarks.— Among the European Muscardinidse this species is 
immediately recognizable by the combination of a dark face 
streak and uniformly bushy tail. In size it is intermediate 
between Muscardinus avellanarius and Eliomys querdniis, but 
nearer the former. In different parts of its range Dyromys 
nitedula has become modified into four local races, three of 
which occur in Europe. 


Dyromys nitedula nitedula Pallas. 

1778. Mm nitedula Pallas, Nov. Sp. Quadr. Glir. Ord., p. 88, part, des- 
cription, not synonymy (Region of the lower Volga, Russia). 

1782. Myoxm dryas Schreber, Siimgthiero, pi. ccxxvb. ; description, iv, 
p. 831, 1787 (Region of the lower Volga, Russia). 

1857. Myoxus dryas Blosius, Saugethiere Deutschlands, p. 295. 

1906. Eliomys nitedulus Thomas, Proo. Zool. Soc., London, 1905, ii, p. 348,' 
April 5, 1906. 

1910. Dyromys nitedula Trouessart, Faune Mamm. d*Europe, p. 133. 

Type locality. — Region of the lower Volga, Russia. 
Geographical distribution. — South-eastern Europe north of 
the Balkan Peninsula, west to Hungary. Exact limits of distri- 
>bution not known. 
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Diagnosis, — Skull with rostrum rather long, the distance from 
anterior root cf zjpgoma to tip of nasal more than 8 mm. ; teeth 
robust ; crowii area of upper premolar scarcely half that of first 
hiolar ; general colour of adults yellowish brown above. 

Colour. — Adult : upper parts a yellowish brown intermediate 
between the russet of Ridgway and yellowish wood-brown, the 
back inconspicuously “ lined ” with black, the sides lightening 
almost to ochraceous-bufF ; underparts pale cream-buff ; tail hair- 
brown above in noticeable contrast with back, the sprinkling of 
whitish liairs along edge indistinct, underside of tail mixed 
whitish and mouse-grey, much darker than belly ; fe(*t whitish ; 
muzzle and entire region between black face stripes as far as . 
eyes light grey, this colour continuing to ear as a border to black 
stripe about 2 mm. wide. An obscurely defined buffy white spot 
at anterior base of car. Young similar to adult but duller, the 
upper parts light wood-brown, sometimes with a greyish tinge. 

Measurements. — Hind foot in an adult male from Belgrade, 
Servia, 21 mm. Hind foot in three specimens from Zuberee, 
northern Hungary, 20*5, 21 and 21 mni. For cranial measure- 
ments see Table, p. 571. 

Specimens examined. — Twelve, from the following localities: — 

Austria-Hungaiiy : Zuberee, northern Hungary, G; Horkulesbad, 8; 
Hungary, no exact locality, 1. 

Seiivia : Belgrade, 2. 

4, 1 juv, Zuberot^, Hungary. Budapest Museum (k). 94. 3. 1. 37-41. 

1. Zuboro6. G. Barrett-Harailton 11. 1. 2. 59. 

( 1 *). 

2 d, 1 9. Herkulosbad. (F. Cox.) lion. N. C. Kothschild 7. 9. 16. 32-14. 

(r). 

2 9. Belgrade, Servia. Dr. li. B. Sharpe (i»). 76. 8. 24. 3-4. 

. DyROMYS NITEDULA INTKRMEDIUS Nehl’ing. 

1902. Myoxus intermedins Nehring, Sitz.-Ber. Gesellsch. Naturforsch. 
Freunde, Berlin, p. 155. 

1910. Dyromys nitcdula intermedins Trouossart, Faune Iilamm. d’Europc, 
p. 134. 

Tyj}e locality. — Near Lienz, Tirol, Austria-Hungary. 

Geographical distribution, — Tirol and eastern portion of the 
Alps (Engadine and Cadore). 

Diagnosis, — Similar to Dyromys nitcdula nitedula, but general 
colour of upper parts greyish brown without tinge of yellow. 

Colour. — Upper parts between the broccoli* brown and mouse- 
grey of Ridgway, a little suffused with wood-brown across thighs 
and rump ; tail slightly darker than back but not different in 
colour, its edges creamy white in strong contrast ; underparta^ 
and feet bufiy white, this colour suffusing whole underside of 
tail. Face markings as in true nitedula, but grey edging along 
upper side of black lines less evident. • 

Measurements. — Two adult males from Vulpera-Tarasp, 
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Grisons, Switzerland : head and body, 92 and 93 ; tail, 90 and 
70 (imperfect); hind foot, 19*5 and 20\6;*^ear from meatus, 
14*5. Adult from Padola, Gadore, Italy: head and body, 86 ; 
tail, 86 ; hind foot, 19. 

Specimens examined. — Pour, from tho following localities : — 

Switzerland : Viilpera-Tarasp, Grisons, 2 (Rothschild). 

Italy : Padola, Cadoro, 2 (B.M. and U.S.N.M.). 

llemarlcs . — At first sight this animal might be supposed to be 
the young of Dyromys nitedula nitedida^ but none of the three 
specimens examined shows any indication of immaturity. 

1 al. Cadore, Venetian Alps, Dr. E. Festa (p). 9. 1. 18.*1. 

Italy. 

Dyromys nitedula wingei Nehring. 

1881. Elimiys dryas Winge, Vidensk. Moddel. fra den naturh. Foren. i 
Kjobenhavn, 1881, p. 60 (near Athens). Not Mus dryas Pallas. 
1902. Myoxiis wingei Nehring, Sitz.-Ber. Gesollsch. Naturforsch. Freundo, 
Berlin, p. 5 (Parnassus region, Greece). 

1910. Dyromys nitedula wingei Trouessart, Fauiio IVIamm. d’Europe, p. 134. 

Type locality. — Parnassus region, Greece. 

Geographical dintrihution. — Known only from tho type locality 
and from the vicinity of Athens. 

Diagnosis. — Similar to Dyromys nitedula nitedula but skull with 
rostral portion less elongate, the distance from anterior root of 
zygoma to tip of nasal less than 8 mm., and teeth weak ; upper pre- 
molar with crown area decidedly more than half that of first molar. 

Colour. — The colour appears to bo indistinguishable from that 
of D. nitedula nitedula. 

Skull. — The only skulls examined are broken. While the 
brain-case does not appear to differ from that of true D. nitedulay 
the rostrum is shorter and weaker than in the allied species, 
though not different in form. Auditory bullae apparently larger . 
than in D. n. nitedula, but the material is not sufficient to show 
whether this character is constant. 

Teeth. — While resembling in all essential characters those of 
D. n. nitedula the molars are distinctly less robust, particularly 
the first and second. As a result the premolar is larger relatively 
to the first molar, and the tooth-row as a whole is more nearly 
parallel-sided, and with less broadening at middle. 

Measurements. — Two adult females from Tatoi, near Athens, 

. Greece : head and body, 80 and 93 ; tail, 80 and 86 ; hind foot, 
20 and 18*8 ; ear from meatus, — and 12*4. 

Specimens examined. — Two, both from Tatoi, north of Athens, Greece. 

Remarks. — Though at present very imperfectly known the 
.Grecian Dyromys appears to be a well-characterized local form. 

2. Tatoi, Greece. (C. Mottaz.) Hon. N. G. Roths- 8. 10. 2. 24-26. 

. ' child (p). . 
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DYROMYS ROBUSTUS Miller. 

1910. Dyroniys robustus Millor, Ann. and Mag. Nat. Hist., 8th sor., vi, 
p. 459, November, 1910. Typo in British Museum. 

Type locality, — Rustschuk, Bulgaria. 

Geographical dwtrihution , — Known from the typo locality only. 

Diagnosis , — Like Dyromys nitedula but skull broader and 
more robust, with relatively shorter rostrum and much enlarged 
auditory bulhe. 

External characters and colour . — Not appreciably different 
from those of D. nitedula (no skins examined). 

Skull and teeth , — Skull of essentially the same length as in 
the largest spcicimens of Dyromys nitedula^ but conspicuously 
broader and more robust ; brain-case relatively shorter and 
broader, its width aboA^e zygomatic roots nearly equal to distance 
from posterior border of interparietal to narrowest portion of 
interorbital constriction, its posterior outline appearing more 
8(|uarely truncate when viewed from above, arid wider and lower 
when viewed from behind ; in lateral aspect, owing to the 
enlarged bulla;, the brain-case appears deeper than in the related 
species ; auditory bulhe of the same form as in D, nitedula, but 
so enlarged that their length from paroccipital process is nearly 
equal to distance from front of bulla to infraorbital foramen ; 
mandible heavy but with no special peculiarities of form. Teeth 
with enamel pattern as in D. nitedula; relative size of upper 
premolar about as in D. n. wingei. 

Measurements . — Type (adult female in alcohol) : head and 
body, 95; tail, 87; hind foot/ 22; ear from meatus, 15. For 
•cranial measurements see Table, p. 571. 

Specimen examined. — The type. 

9 al. Rustschuk, Bulgaria. K. Andersen (c). 11. 10. 8. 1. 

(Type of species.) 


Genus GLIS Brisson. 

1762. Glis Brisson, Regn. Anim. in Classis ix distrib., 2nd ed., p. 13(GZi«). 
1780. Myoxus Ziniinerinann, Geogr. Gesch., ii, p. 351 (Type by tautonymy 
Sdurus glis Linneeus). 

1843. Myoxus Wagner, Abhandl. kais Bayer. Ak. Wissensch., Munchen, 
Math.-Phys. Classc in, 185 (Bub-genus of Myoxus). 

1857. Glis Blasius, Saugethiero Dcutschlands, p. 288 (SuVgenus of 
Myoxus). 

1890. Myoxus Reuvens, Die Myoxidae oder Schlaefer, p. 56 (Sub-genus of 
Myoxus), 

1895. Glis Merriam, Science, N.S., i, p. 376, April 5, 1895 (Genus)^ 

1900. Elius Schulze, Zeitschr. filr Naturwiss., Stuttgart, lxxiii, p. 200 
(Sub-genus of Myoxtis) part, included glis and mtedula. 

•Type species. — Glis Brisson = Sdurus glis Linnaeus. 
Geographical distribution . — Central and southern Europe from ' 
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the Atlantic coast of the mainland east to Asia Minor, north to 
northern Germany, south to Sicily, Sardinia and northern 
Spain. 

Characters, — Skull flattened, slightly angular, the intprorbital 
region with lateral ridges which unite to form a median crest in 
old age ; brain-case rather broad and low, the auditory bulhe 
moderate ; ectopterygoid reduced to a low ridge ; jugal very long 
in front, extending almost or quite to lachrymal ; mandible with 
angular portion entire ; dental formula as in EUomys ; crowns of 
cheek-teeth very slightly concave, the inner and outt?r margins 
scarci?ly elevated, the outer side of wi* and with five low 
cusps ; crowns of m} and m‘^ alike in form, each crossed by four 
complete transverse*, ridges, in the spaces betwetiii which lie three 
incomplete ridges ; external ap|>earanco s<|uirj*el-lik(s the tail 
conspicuously distichous. 

ItemarlcH, — The single known member of this genus is one of 
the most ch.aracteristic inaiiimals of central and southern Europe. 
In the mechanics of the zygomatic arcli Glh is more sc^iurine tlian 
any of the other European members of the family. The structure 
of the teeth and the peculiarities of external foi*m are loss 
.specialised than in Mnsenrdinns, 


GLIS GLIS Lin mens. 

(Synonymy under subspecies.) 

Geographical distribution, — From the northern portion of the 
Iberian Peninsula to Asia Minor; north to the llaltic coast of 
Germany ; south to Sardinia and Sicily ; west to the Atlantic. 

Diagnosis, — Gen(3ral characters as in the genus ; size largest 
of the European Muscardinidse (head and body about 160 tp 
1 90 ; hind foot about 27 to 34 ; condylobasal length of skull 
about 36 to 44) ; colour greyish above, whitish below, the tail 
usually darker or more slaty than body ; no bhackish markings 
anywhere. 

External characters, — General form and appearance squirrel- 
like. Details of structure much as in EUomys quercinus except 
in the following particulars. Ear much smaller, extending barely 
to eye when laid forward ; scarcely a trace of ridge on inner 
surface of conch, but meatus with a small though evident anti- 
tragus'like lobe. Feet more robust than in the other Euro])ean 
members of the family, but relative lengths of digits as in 
f EUomys; tubercles larger relatively to the area in which they 
occur ; postero internal palmar tubercle divided into two nearly 
equal parts, on the outer surface of the anterior of which an 
exceedingly small remnant of the thumb nail may usually be 
detected. Sole rather broad and robust, hairy on posterior third, 
its tubercles not differing noticeably among themselves inform, 
; the postero-internal tubercle not; elongated, but the three posterior 
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larger than the three anterior. Claw of - inner toe relatively 
more reduced, closely appressed to pad. Tail 'easily broken as in 
Eliomys and showing the same tendency to produce an abnormally 
thickened pencil when injured, its hairs long throughout, its 
form strictly distichous in adult, but terete through basal half 
in young. Mammae : jp2 — 2, a2 — 2, i2 — 2 = 12. 

Colour . — Upper parts ranging from a yellowish broccoli-brown 
to bluish smoke-grey, a little darkened on back by a sprinkling 
.of long blackish hairs j underfur slate-grey at base, the general 
body, colour appearing at extreme tips only ; hairs unusually 
glossy throughout, producing a noticeable metallic silvery lustre, 
especially on posterior half of back ; head faintly lighter than 
body ; a narrow dusky eye-ring ; ears like surrounding parts or 
somewhat dusky ; underparts and inner surface of legs palo buff, 
the line of demarcation rather well defined and extending on cheek 
to lower edge of eye-ring ; feet dull pale buff, irregularly clouded 
with dusky or plumbeous ; tail with upper surface essentially 
like back but usually darker or more slaty, its under surface 
lighter, with ill-defined pale median stripe sometimes extending 
nearly to pencil but more often indistinct beyond middle. Young 
dull plumbeous grey above, buffy white below, the light area on 
under side of tail usually better defined than in adult. 



FIG. 118. 

OIU glU. Nat. size. 


Skull . — In general the skull differs from that of Eliomys 
^ quencinus chiefly in its broader, lower form, a peculiarity that is 
especially noticeable m posterior view. Profiles essentially as in. 
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'■ E. quercims except that nasals are abruptly bent downward at 
tip and ventral bowler of au<litory bulla does not descend evidently 
below level of pterygoids. Surface of brain-case smooth, its 
general outline tetweeii squarish and ovate when viewed from 
above, the parietals bent downw'ard along outer edge as in 
Eliomys ; interparietal lozenge-shaped, its antero-posterior diameter 
about half transverse diametei*, rarely approaching ligulate. 
Auditory bulla much less inflated than in Eliomys, particularly 
in its posterior portion, which is not visible when, skull is viewed 
from above, and is not closely appressed to paroccipital prpcc^ss, 
the general outline of bulla from side sub-circular, the anterior 
border extending about to posterior Iwrder of glenoid surface ; 
width of basioGcipital at basal suture considerably more than 
half distance fi-oiii suture to foramen magnum instead of barely 
one-third this distance as in Eliomys, Interorbital region with 
well developed lateral ridges, low in the young, becoming higher 
in adults and finally uniting to form a median crest. Zygomata 
more abruptly spreading than in Eliomys, their nu^dian portion 
often parallel, the middle of each jugal angularly expanded 
upward, the zygomatic process of squamosal with abrupt posterior 
concavity when viewed from above. Posterior termination of 
nasals pointed or truncate, about at level of nasal branch of 
premaxUla and front of lachrymal. Incisive foramina as in 
Eliomys but shorter, the greatest length about one-third that of 
diastema. Palate and mesopterygoid space essentially as in 
Eliomys, but haraular not in contact with bulla, and ectopterygoid 
reduced to a low ridge. Mandible much more robust than that 
of Eliomys, especially in its anterior portion ; coronoid process 
more robust, strongly curved, its point high above level of 
condyle ; angular portion entire. 

Teeth. — Incisors as in Eliomys but more robust. Upper 
cheek-teeth relatively larger than in Eliomys, their outlines 
squarish, the first and second molars sub-equal, the third smaller, 
narrowed posteriorly ; premolar slightly less tliaii half as large 
as first molar. Crowns low and nearly flat, but inner and outer 
border slightly raised. The crown of each tooth is crossed by 
four complete ridges, the posterior of which is least developed ; 
between these three incomplete ridges extend inward to or a 
little beyond middle, the second reaching outer sid(i. These ridges 
are best developed in and m'\ least developed in the premolar, in 
which the first is* often absent. Inner border of crown with four 
low tubercles formed by the inner extremities of the four main 
ridges, the fourth smaller than any of the others. Outer margin 
of m^ and m^ with five similar but smaller tubercles formed by 
the outer extremities of the four main ridges and the middle 
incomplete ridge. In the premolar the incomplete ridge does 
not extend to outer margin of crown, while in wi'* the structure 
of all the ridges becomes indefinite near periphery of crown. 
Lower molars essentially like the maxillary teeth, but with 
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arrangement reversed, the thicker more tuberculate termination 
of ridges at outer side of crown, and none of the intermediate 
ridges extending to border ; lower proniolar usually with only 
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two incomplete ridges (the second and third) ; w., with crown 
longer and all the ridges better developed than in 

Bemarhs, — Gliit glis is immediately recognizable among 
European members (jf the family hy its large size, squirrtd-like 
aspect, and the absence of dark markings on face. Three local 
races are known to occur in Europe and a fourth in Asia Minor. 
A fifth, which I have not seen, has been described from northern 
Spain. 

KEY TO THE EUROPEAN RACES OF OLIS OLIS. 

Size medium, hind foot usually less than 30 mm. ; con- 
dylobasal length of skull usually 35 to 39 mm.* 

(Central Europe, south to northern Italy) 0. glia glis^ p. 577. 

Size large, hind foot usually more than 80 mm. ; condy- 
lobasal length of skull usually 39*6 to 44 mm. 

Skull frequently more than 42 mm. in condylobasal 
length ; dark terminal area of tail often involving 

distal half or more (Italy and Sicily) G.g. italicua^ p. 578. 

Skull rarely more than 41 mm. in condylobasal 
length; dark terminal area of tail usually con- 
Tfined to distal third or less (Sardinia) O. g. melimiit p. 579. 
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• Glis GLis GLIS Linnaeus. 

1766. [Scimtis] glis Linnajua, Syat. Nat., i, 12tli od., p. 87 (Central 
Kurope). 

1779. {Oils'] esculentus Blumcnbach, Ilandb. dor Naturgoach., p. 79 (Central 
Europe). 

1816. Oils vulgaHs Okeu, Lohrbuch der Naturgoseh., in, pt. 2, p. 868 
(Germany). 

1832. ? M[yoxns] giglis P. Cuvier, N. Ann. IMus. d’H. N. Paris, t, p. 444. 

Nomcn nudum, “ le loir proprement dit.” 

1840-45. Myoxus avcUanus Owen, Odontograpliy, ir, p. 25, pi. 105. 

1857. *Myoxus glis Biasius, Siiugothiere Doutscblanda, p. 292. 

1890. Myoxus glis llouvcns. Die Myoxidao odcr Sclilaefor, p. 61. 

1895. Otis (sic) glis Morriam, Science, N.S., i, p. 376, April 5, 1895. 

1910. Glis glis Trouesaart, Fnune Mamm. d’Europo, p. 131. 

Type locality. —V% onnany. 

Qeograpliical dhtrihutJoii . — Central Europe from northern 
Germany (Mccklcmbur^) to the Pyren<H‘s and northern Italy, 
and from the Atlantic coast eastward. 

Diagnosis . — Size medium, the hind foj)t about 30 mm. or less, 
the condylobasal length of skull about 35 to 3i) mm. ; molars 
not enlarged ; general colour of upper parts a yellowish broccoli- 
brown scarcely darkened by the longer blackish hairs ; tail 
essentially concolor with body, th(5 extremity usually tinged 
with drab, but hardly ever noticeably darker than basal portion. 

Measurements . — Adult male from Ziiric^h, Switzerland : head 
and body, 1G5 ; tail, 150; hind foot, 29. Adult male from 
Bruggen, St. Gallen, an<l adult male from Mels, Kheinthal, 
St. Gallon: head and bcaly, 180 and 170; tail, 120 and 130; 
hind foot, 28 and 29. Adult fciiiale from llatszeg, Hunyad, 
Hungary: head and bfxly, 147 ; tail, 135; hind foot, 29*4, 
Adult male and female from Ceresole d'Alba, Turin, Italy : head 
and body, 170 and 176 ; tail, 146 and 149 ; hind foot, 27*4 and 
27. Sixteen adults from various localities in northern Italy 
(Genoa) : hind foot, 27 to 28*5. For cranial measurements see 
Table, p. 580. 

Specimens examined. — Ninety-two, from the following localities : — 
Fbance : No exact locality, 5; near Nimes, Gard, 4. ' 

Gmbmany : Saxony, 1 (U.S.N.M.) ; Bavaria, 1 (U.S.N.M.) ; Marxbcim, 
Bavaria, 2 ; Ekernkrug, 1. 

Austbia-Hungaby : Stoiermark, 1 ; Hollos, Eisenburg, 1 (U.S.N.M.) ; 
Trieste, 1 ; Horkulesbad, 1 ; Hatszeg, Hunyad, 6. 

Switzbbland; Los Plans, Vaud, 3 (U.S.N.M.); Interlaken, Bern, 1 
(U.S.N.M.); Murren, Born, 1; Lucerne, 1; St. Gothard, Uri,l; Zurich, 1 
(U.S.N.M.) ; Thayngen, Schaflhausen, 2 (B.M. and U.S.N.M.) ; Bruggen, 
St. Gallen. 1 (U.S.N.M.) ; Degersheim, St. Gallen, 2 (U.S.N.M.) ; Toggen- 
burc, St. Gallon, 1 (U.S.N.M.). ; Mels, St. Gallen, 2 (B.M. and U.S.N.M.) ; 
Wolfhalden, Appenzell, 1 (U.S.N.M.) ; Biasoa, Ticino, 1 (U.S.N.M.) ; Bug- 
giolo, Ticino, 1 (U.S.N.M.); Carmago, Ticino, 2 (U.S.N.M.); Lonvico, 
Tioino, 1 (U.S.N.M.) ; Vezia, Ticino, 1 (U.S.N.M.) ; no exact locality, 1. 
Italy : Pwiola, Codoro, 1 (Turin) ; Porlezza, Como, 23 (Gbidini) ; 

2 I* * 
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Gozzano, Novara, 8 (Genoa) ; Geresole d’ Alba, Turin, 10 (Turin) ; Monca- 
lieri, Turin, 7 (Turin). ^ 


2 <^, 2 9. Nimes, Gard, France. 

(0. Mottaz.) 

2, 2 juv. France. 

1. France. 

2 9. Marxheim, Bavaria. 
(Schuchardt) 

9. Ekernkrug, Germany. 

1. Trieste, Austria-Hungary. 

( J. G. Haggard) 

6, Herkulosbad, Austria- 
Hungary. {F, J. Cox,) 
4 d, 2 9. Hatszeg, Hunyad, Tran- 
sylvania. 

1. Miirren, Bern, Switzer- 
land. 

1. Lucerne. 

1. St. Gothard, Uri, Swit- 

zerland. {Verreaux,) 

9 juv. Thayngen, SchaiThausen. 
(E. H. Zollikofer.) 

9. Mels, St. Gallen. (E, H, 

Zollikofer.) 

6 st. Switzerland. 


0. Thomas (p). 

8. 8. 10. 63-66. 

Purchased 

46. 1. 2. 1-4. 

(Lefebvre). 

A. Baillon (c). 

46. a. 

Lord Lilford (p). 

11. 1.1.102-103. 

Lord Lilford (p|. 

11. 1. 1. 104. 

Lord Lilford (p). 

11. 1. 1. 152. 

Hon. N. 0. Roths- 

7. 9. 16. 11. 

child (p). 

C. G. Danford (c). 

3. 11. 8. 21-26. 

W. Gurtner (c & r). 

92. 10. 6. 4. 

E. Cavendish Taylor 

5. 6. 6. 16. 

(c & p). 

Tomes Collection. 

7. 1. 1. 76. 

0. Thomas (p). 

2. 8. 4. 35. 

0. Thomas (r). 

2. 8. 4. 34. 

E. B. Alston (p). 

79. 9. 12. 1. 


Glis GLis iTALicus Barrett-Hamilton. 

1898. QUs italicus Barrett-Hamilton, Ann. and Mag. Nat. Hist., 7tli scr., 

II, p. 424, November, 1898 (Siena, Italy). Typo in British 
Museum. 

1899. ? Qlis inmlaris Barrett-Hamilton, Ann. and Mag. Nat. Hist., 

7th ser., iii, p. 228, March, 1899, Monte Aspro, near Palermo, 
Sicily. Typo in British Museum. 

1910. Qlis italicus and ? Glis insularis Trouessart, Faune Mamm. 
d’Europe, p. 132. 

Type locality. — Siena, Italy. 

Geographical distribution. — Italy, from region of Genoa, 
southward ; Sicily ? 

Diagnosis. — Larger than Glis glis, the hind foot more than 
30 mm., the condylobasal length of skull about 40 to 44 mm. ; 
cheek-teeth distinctly enlarged; the incomplete cross ridges 
tending to be better developed; general colour of upper parts a 
clear broccoli-brown noticeably darkened by the longer blackish 
hairs; tail usually much darker than body, its terminal half 
drab, slaty, or occasionally blackish. 

Measurements. — Adult male from the type locality : head and 
body, 190 ; tail, 152 ; hind foot, 33 ; ear from meatus, 24. Type 
And a second adult female from the type locality: head and 
body, 180 and 187 ; tail, 153 and 130 (probably injured) ; hind 
foot, *34 and 33*4 ; ear from meatus, 23 and 23. Adult female 
from Monte Sirino, Lagonegro: head and body, 175 ; tail, 150; 
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hind foot, 34; ear from meatus, 21. Young female from near 
Palermo, Sicily (type of insularis): head and body, 160; tail, 
130; hind foot, M ; ear from meatus, 21. For cranial measure- 
ments see Table, p. 581. 

Specimens examined. —Forty, from the following localities in Italy ; 
near Genoa, 5 ; Tana del Mosto, Finalborgo, Genoa, 1 (Genoa) ; Perti, 
Finalborgo, Genoa, 6 (Genoa) ; near Vittoria, western liiguria, 2 (Genoa) ; 
Caluzzano, 1 (Genoa) ; Malasana, 2 Genoa) ; near Montariolo, 1 (Genoa) ; 
Verona, 1 ; Florence, 1 ; Siena, 8 ; Viterbo, near Home, 2 ; Mon to Cimino, 
Homo, 7 (Genoa) ; Monte Sirino, Lagonegro, 1 ; near Palermo, Sicily, 2. 

llemarks, — Throughout southern and central Italy, north 
to about the region of Genoa, the large dormouse appears to be 
very constant in its characters, differing from that of central 
Europe in its greater size and heaviiu* teeth, as well as in its 
somewhat darker coloration. Further north, notably in the 
region of Turin and at Porlezza, the colour becomes essentially 
as in true (jlis, but the size remains a little above that of the 
typical form. Tliese northern specimens are probably best 
treated as intermediates between tjUts and italicun, lying nearer 
to the former than to the southern race. * The two immature 
specimens from Sicily which formed the basis of (jlis insular ia 
are in very bad condition. Allowance being made for* this, there 
appears to be nothing to distinguish them from the ordinary 
south-Italiari form. 


2 ?. Genoa, Italy. 

6j 2 9. Genoa. 

9. Verona. (Conic delta 
Oddi.) 

9. Florence. 

6, 5 9. Siena. (Brogi.) 

2. Siena. (Brogi.) 

9. Monte Sirino, Lagonegro. 


Genoa Museum (k). 7. 2. 28. 1-2. 
Marquis G.l)oria(p). 89. 12. 11. 1-3. 
O. Thomas (v). 99. 11. 10. 4. 

A.. Savage Landor 97. 3. 7. 2. 

(c & p). 

Dr. E. Hamilton (p). 98. 10. 2. 11-16. 

(98. 10. 2. 14. Type of subspecies.) 
G. Harrett-Hamilton 11. 1. 2. 60’61. 

O. Thomas (p). 6. 8. 4. 1. 

98. 10. 6. 4-5. 
arrett-IIamilton . ) 


2 9. 


(J. Robert.) 

Palermo, Sicily. J. I. S. Whitaker (p). 

(98. 10. 6. 4. Type of G, insularis B 


Glis GLis MELONii Thomas. 

1907. Glis melonii Thomas, Ann. and Mag. Nat. Hist., 7th sor., xix, 
p. 445, May, 1907. Type in British Museum. 

1910. Glis melonii Trouessart, Faune Mamm. d'Europe, p. 132, 

Type locality. — Marcurigh6, Urzulei, Ogliastra, Sardinia. 
Geographical distribution . — Sardinia and probably Corsica also. 
Diagnosis . — Similar to Glis glis italicusy but not attaining so 
large a size (skull rarely more than 41 mm. in condylobasal 
leAgth), and dark terminal area on tail not so extensive, seldom 
involving more than distal third. 

2 p 2 
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Measurements. — Type (adult male) : hind foot, 32 • 6. Two 
other adult males from the type locality : head and body, 154 
and 160 ; tail, 134 and 142 ; hind foot, 30 and 32 ; ear from 
meatus, 20 and 20. Adult female from the same locality : head 
and body, 165; tail, 134; hind foot, 32; ear from meatus, 20. 
For cranial measurements see Table, p. 581. 

Specimens examined, — Twonty-four, all from Sardinia (B.M. and 
Genoa). 

Bemarks, — Although not a strongly marked race the Sardinian 
Glis differs appreciably in average characters from that of the 
Italian mainland. Its most obvious features are the slightly 
smaller size and less darkened tail. 

G d, 5 9. Sardinia.' G. Moloni (c). 8. 4. 6. 1-11. 

(8. 4. 6. 1. Type of subspecies.) 

Note, — The Spanish form of Olts has been distinguished sub- 
specifically from the other European races. I have not seen the 
animal, and the following account is taken entirely from the 
original description. 

Glis olis pykenaicus Cabrera. 

1908. Qlis glis pyrenaicus Cabrera, Ann. and Mag. Nat. Hist., Sth ser., i, 
p. 193, February, 1900. 

Type locality, — Allo, Navarra, Spain’. 

Geographical distribution,— NoTthern Spain; exact limits of 
range unknown. 

Diagnosis. — Similar to the typical form in all essential 
respects, but readily distinguishable by larger skull, and strong 
buffy tinge of back. 

Colour. — Upper parts buffy grey, the hairs being iron-grey 
with yellowish buff ends. In the middle of the back ther^ are 
numerous black hairs, showing a bright metallic gloss. Under 
surface creamy white, separated from the upper colour by a 
narrow, ill-defined zone of pure yellowish buff extending from 
the cheek to the hip. Tail glossy brownish grey, with the usual 
whitish line along under side. Ears and orbital rings brown. 
Hands and feet white ; a broad brown metatarsal patch. 

Skull.- -lAko that of typical (?, glis^ but larger, approaching 
that of Glis glis italicus. 

Measurements. — Type (in flesh): head and body, 169; tail- 
vertebrie, 137; hind foot, 28; ear, 16. Skull; greatest length, 
41 ’6; basilar length, 33; zygomatic breadth, 24; breadth of 
brain-case, 18; interorbital breadth, 5*5; length of nasals, 14; 
palatilar length, 16 ; diastema, 10 ; upper tooth-row, 7*5. 
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qenus MUSGARDINUS Kaup. 

1829. Muscardiniis Kaup, Entw.-Gesoh. u. Natiirl. Syst. Europ. Thierwelt, 
I, p. 134. 

1843. Muscardinus Wagner, Abhandl. k. Bayer. Akad. Wisseusoh., Miin- 
chen, Math.-Phys. CL, iii, p. 185 (Sub-genus of Myoxus), 

1857. Msyscardinus Blasius, Saugefchiere Deutschlands, p. 289 (Sub-genus 

of Myoxtis), 

1890. Mttscardinus Beuvens, Dio Myoxidae oder Schlaefer, p. 25 (Sub-genus 
of Myoxus)^ 

Type species, — Mus avellanarius LinruiE^us. 

Geographical distribution , — From England east into Asia 
Minor and from central and southern Sweden to the Mediter- 
ranean coast and Sicily, though not at present known from the 
Iberian and Balkan Peninsulas. 

Characters, — Skull deep, as \\\ Eliomys wad Dyromys, but inter- 
orbital region flattened, with slightly raised edges, its median 
l)ortion usually with one or two small irregular pc^rf orations at 
narrowest part ; ectopterygoid absent ; jugal moderately long in 
front, extending about half-way up anterior border of orbit ; 
mandible with angular portion fenestrate ; dental formula as in 
the other European members of the family ; crowns of cheek- 
teeth essentially flat, the margins not elevated, the outer border 
of and with five or six low cusps ; crowns of and 
conspicuously unlike in size and form, the live cross ridges of the 
larger first molar mostly oblique, the seven ridges of the smaller 
second molar strictly transverse ; external form not peculiar ; 
toil long, moderately bushy ; font more specialized than in the 
other European members of the group. 

Bemarks,- -This genus with its flat-crowned molars and 
unusually prehensile feet represents the most highly specialized 
stage attained by the European Muscardimdw, As might be 
anticipated the habits of the species are more strictly arborial 
than in the other genera. Three species are now known, two 
of which occur in Europe, the other in Asia Minor. 

KEY TO THE EUROPEAN SPECIES OP MUSCARDINUS, 

Upper parts dull yellowish brown ; no sharp lino 
of demarcation along sides ; no white stripe 

between car and eye (Distribution general)... M, avellanaritis^ p. 583. 
Upper parts bright buff ; a sharp line of demarca- 
tion along sides; a vertical white stripe 
between ear and eye (Central Italy) M, pulcher, p. 590. 

MUSCARDINUS AVELLANARIUS Linnaeus. 

1758. [Mus\ avellanarius Linnaeus, Syst. Nat., i, 10th ed., p. 62 (Sweden). 
1782. Myoxus muscardinus Schreber, Saugthiere, pi. ccxxvii ; texj», iv, 
p. 835, 1788 (Germany). 

1858. Myoxus avelUmarius Blasius, Saugethiere Deutschlands, p. 297. 
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1869. Mus conlinum Fatio, Fauno Vert. Suisse, i, p. 183 (name attributed 
to Schreber). • 

1890. Mmcardinus avellanarius Reuvons, Die Myoxidae oder Sohlaefer, 
p. 69. 

1900. M[uscardimis'\ avellanaritm angliciis Barrett-Harailton, Proo. Zool. 
Soc., London, p. 86 (Bedford Purlieus, Thornliaugh, Northampton- 
shire, England). Typo in British Museum. 

1910. Mmcardinus avellanarius and M, avellanarius anglictis TrDuossart, 
Faune Mamm. d’Europe, p. 135. 

Type locality, — Central Sweden. 

Geographical distribution. — Throughout central Europe# from 
England eastward; north to central Sweden, south to the 
Pyrenees and to Rome, Italy. 

Diagnosis, — Smallest European member of the family, the 
geAeral size not much greater than that of a large house mouse ; 
colour dull yellowish brown above, buffy beneath, the chin and 
throat usually whitish, the flanks between the clay-colour and 
ochraceous-buff of Ridgway ; no whitish stripe in front of ear. 

External characters. — General form essentially as in Eliomys 
quercinus, but eye relatively larger and more prominent, ear 
relatively shorter (extending to outer eanthus of eye when laid 
forward), its inner surface with conspicuous ridge above meatus 
as in Dyromys, and tail uniformly haired throughout. Pore 
foot with digits relatively longer than in the other European 
genera, and closing obliquely inward so as to come in opposition 
with the much enlarged inner tubercle, the unusual size of which, 
about equal to that of all' the other tubercles together, enables 
it to function as a low, broad thumb ; terminal lobe of this 
tubercle representing true thumb small though evident ; propor- 
tional lengths of fingers as in Eliomys. Hind foot rather short 
and broad, as in Glisy the sole naked to heel, the two inner 
tubercles somewhat enlarged, but not specially elongated ; inner 
digit a mere rudiment scarcely larger than its corresponding 
tubercle, its claw obsolete ; other digits relatively longer than 
in the related genera. Tail partly prehensile, slightly 
flattened, extending about to ears when laid forward, uniformly, 
haired and loosely short-bushy throughout. Mammas : 
pi — 1, al — 1 I 2 — 2 = 8. 

Colour. — Entire upper parts and outer surface of legs 
yellowish brown, the exact shade b^ween th(s wood -brown or 
clay-colour and buft’ of Ridgway, sometimes with a slight greyish 
or ecru-drab cast across shoulders, the middle of back incon- 
spicuously sprinkled with blackish hairs ; sides, flanks, cheeks and 
ears tinged with ochraceous-buiT ; tail cojicolor with back above, 
faintly lighter below, the tip with a dusky tinge; underparts 
and inner surface of legs light ochraceous-buff, slightly contrasted 
with sides and without sharp lino of demarcation, the hairs, 
.like *those of back, slate-grey at Imse ; chin and throat with an 
irregular area of pure white (to base of hairs), this occasionally 
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extending back along median line to middle of belly, but 
, anteriorly seldom oovering lower lip and never extending upward 
between ear and eye ; a family indicated, very narrow blackish 
eye-ring ; feet ochraceous-buff, the toes sprinkled with silvery 
hair. 

Skull . — In general form the skull differs from that of the 
other European Muscardinidse in greater depth of brain-case, 
particularly at its anterior portion, the posterior half sloping 
away much more noticeably than in the allied genera, the 
occipital region low. Interparietal usually narrowed to a point 
at each lateral extremity. Auditory bulla essentially as in GUSf 
but a little more inflated posteriorly, so as to bo just visible 
when skull is viewed from above. Interorbital region with 
longitudinal median depression and slightly though distinctly 
angular-elevated edges, the elevated regions never coming together 
in old age. Zygomata very abruptly 
spreading anteriorly so that the arches 
of the two sides arc essentially parallel 
through the greater part of their extent ; 
infraorbital foramen relatively smaller 
and more nearly circular in outline than 
in any of the other European members 
of the family. Nasals and nasal branches 
of premaxillaries terminating at level 
of front of lachrymal, the posterior 
border of nasals usually angulate-emar- 
ginate. Incisive foramina not widened 
behind middle, their aspect more Murine 
than Muscardinine. Posterior border of 
palate omarginate to level of middle or 
front of m\ the palatine bones reduced 
to a mere rim at front of mesopterygoid 
space. Pterygoid fossa and ectopterygoid 
absent. Mesopterygoid fossa pjirallel-sided, about three times 
as long as wide ; hamulars long and very slender, a little curved 
upward. Mandible relatively more robust than in any of the 
other European members of the family ; dental foramen noticeably 
above alveolar level ; hamular process short, its point scarcely 
rising above level of condyle ; angular region robust, very sliarply 
angled below ; a distinct vacuity above angle. 

Teeth . — In general aspect the cheek-teeth differ from those 
of the other European Muscardinidse in their relatively greater 
size, the flatness of their crowns, and in the more marked 
contrasts of size and form shown by the premolar and first two 
molars. Upper incisor with no special peculiarities. Lower 
incisor with root extending distinctly beyond that of mg and 
forcing the dental foramen upward to a level slightly above that 
of crushing surface of molar crowns. Premolar both abov6 and 
below small, single rooted, its crown variable in outline, but 



¥IQ. 115 . 

MfiHcardinut avdlanariw. 
Nat. Blice. 
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usually subterete or a little flattened against succeeding tooth, 
its area about one-fifth that of first molar ; cross ridges two or 
sometimes three, the third smaller than the others and lying at 
back of upper tooth and front of lower tooth, the two main 
ridges of upper premolar usually joined at inner side, and 
occasionally at outer side also, producing a circular, raised rim. 
Milk premolar minute, not functional, its crown bluntly spicular, 
smooth, scarcely one-quarter as large as that of permanent tooth. 
First upper molar about one-half greater than that of second, its 
length decidedly greater than its width, the anterior border 
oblique, not so long as posterior border, the inner bordei* with 
a slight though abrupt omargination anteriorly ; suiface crossed 
by five high, very distinct ridges, the first three wider apart than 
the last two and sloping obliquely backward toward inner 
margin, the first independent of the others, the second, third, 

fourth, and fifth continuous with 
a ridge which extends along inner 
border as far forward as s{)aco 
separating first ridge from the 
others ; when viewed from the 
side the outer terminations of the 
five ridges have the appearance of 
five low cusps, decreasing regularly 
in height from before backward ; 
on inner margin there is a single 
anterior cusp, the rest of the crown 
appearing fiat. In some specimens 
there is a rudimentary ridge at 
extreme anterior border of tooth 
and traces of another in the space 
between third and fourth main 
ridges. Second upper molar 
squarish in outline, its length 
slightly greater than its width, 
surface of crown crossed by seven low but complete, squarely 
transverse, equally spaced ridges, all* extending from border to 
border, the outer extremities appearing as five or six low cusps. 
Third upper molar like second, but smaller and with posterior 
border rounded, the ridges l^hind the first three or four 
usually incomplete and confused.** Lower molars essentially 
alike in structure, the crown of each tooth crossed by six 
ridges rather more distinct than those of (except in wi.,), 
their terminations producing the usual effect of low cusps along 
outer border ; crown area diminishing regularly from Wj to 
(which is only a little more than half that of anterior 
tooth) ; wig and in, squarish in outline, slightly longer than wide ; 
Wj decidedly longer than wide, narrower anteriorly than 
posteHorly. 



Fro. 116. 

Mmcardinm avellajuirius. 
Oheok-te«th. x 10. 


** Except occasionally the third. 
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Measurements. — Adult male from Thornhaugh, Northamptoif- 
shire, England;* head and body, 86; tail, 57; hind foot, 16. 
Adult female from Colchester, Essex : head and body, 77 ; 
tail, 55; hind foot, 16; ear from meatus, 11. Adult male and 
female from Guines, Pas-de-Calais, France : head and body, 
72 and 77 ; tail, 71 and 74 ; hind foot, 16*2 and 16*4. Adult 
male and female from Lucinges, Haute-Savoie, France : head 
and body, 78 and 76; tail, 61 and 66 ; hind foot, 15 and 15 ; 
ear from meatus, 11 and 10. Adult male from Lausanne, Vaud, 
Switzerland: head and body, 75; tail, 77; hind foot, 16*6. 
Adult 'female from Padola, Cadore, Italy: head and body, 80; 
tail, 70; hind foot, 16; ear from meatus, 12. Adult female 
from Arsoli, Rome, Italy : head and body, 75 ; tail, 65 ; hind 
foot, 15*6. For cranial measurements see Table, p. 588. 

Specimens examined. — Ninety, from the following localities : — 

England : Thornhaugh, Northamptonshire, 1 ; Halton, Buckingham- 
shire, 1; Chalfont, Buckingham, 1; Bury St. Edmunds, Suffolk, 2; 
Colchester, Essex, 3; London (purchased alive in), 2; Norwood, Headley, 
Surrey, 1 ; Katham, Sussex, 1 ; Sussex, no exact locality, 1 ; Eversloy, 
Hampshire, 2 ; Honiton, Devonshire, 1 ; no exact locality, 1. . 

France : Guines, Pas-de-Calais, 2 ; Manonvillc, Meurthe-et-Moselle, 4 ; 
Cranves-Sales, Haute-Savoie, 2; Lucinges, Hante-Savoie, 2; Montauban, 
Haute-Savoie, 1 ; Scientriers, Haute-Savoie, 1 (lUottaz) ; no exact locality, 1. 

Germany : Oberwald, near Gross, Silesia, 1 ; Silesia, no exact locality, 
1; Wolfshau, Riesengebirge, Silesia, 1 (U.S.N.M,); Nuremberg, Bavaria, 
2 (U.S.N.M.). 

Austria-Hungary: Csalldkdz-Somorja, Pressburg, Hungary, 3; Zubor 0 ^i, 
Hungary,!; Tirol, 2 (U.S.N.M.) ; Brassd, 1; Hatszeg, Hunyad, 5. 

Switzerland: Geneva, 4 (Genoa and Mottaz); Lausanne, Vaud, 2 
(U.S.N.M.); Neucliatel, 3 (U.S.N.M.); St. Gallon, 2; /uberwangen, 
St. Galleii, 1 (U.S.N.M.) ; Vulpera-Tarasp, Orisons, 5 (Rothschild) ; 
Ticino, 1 (U.S.N.M.); Lugano, Ticino, 1 (U.S.N.M.). 

. Italy : Padola, Cadore, 2 (Turin) ; Porlezza, Como, 3 ; Gozzano, 
Novara, 1 (Genoa) ; Moncalieri, Turin, 1 (U.S.N.M.) ; Timone, Borzoli, 
Genoa, 1 (Genoa); N.S. della Vittoria, Appennino Liguro, ‘J (Genoa); 
Vaccarozza, 2 '(Genoa) ; Siena, 4 ; Rome, 1. 

BeinarJes, — Skins from different parts of the range of Mus- 
cardinus avellanarius show practically no individual variation. 
Adults are darker and more richly coloured than tho young, 
though the difference is slight. British specimens are not 
distinguishable from those taken in Switzerland and Italy.*!' 

6. Halton, Buckingham- Hon. N. C. Roths- 11. 1. 3. 490. 

shire, England. child (r). 

9. Chalfont, Buckingham- Hon. N. C. Roths- 11. 1. 3. 401. 

shire. child (p). 

d. Thornhaugh, Northamp- Rev. H. H. Slater 99. 11. 27. C. 
tonshire. (c & i»). 

{Type of M. a. cmglicua Barrett-Hamilton.) 
d, 9 al. Bury St. Edmunds, Suf- Dr. Gilnthor (c & p). 90. 5. 27. 1. 
folk. 


* Type of anglicus Barrett-Hamilton. 
f The type of anglicus is an adult in full, rich winter pelage. 
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MUSCARDINUS PULCHER Barrett-Hamilton. 

1855. ? Myoxus speciosus Dehne, Allgem. deutsche Naturhist. Zeitung, 
neuo Folgo, i, p. 180, Tursi, Basilicata, Italy. 

1898. Muscardinus pulcJicr Barrett-Hamilton, Ann. and Mag. Nat. Hht., 
7th ser., ii, p. 423, November, 1898, Perugia, Italy. 

1900. M{uscardinus] avellanarhis speciosus Barrett-Hamilton, Proc. Zool. 
Soc., London, p. 87. 

1910. Muscardinu.s avellanarius speciosus Trouessart, Paune Mamm. 
d’Europe, p. 136. 

Type locality. — Perugia, province of Perugia, Italy. 

* Geographical distribution. — At present known from Perugia, 
Rome, and the vicinity of Naples, Italy. 

Diagnosis. — Like Muscardinus avellanarius but general colour 
brighter, the flanks nearly raw-sienna; white of throat extending 
upward as a conspicuous whitish stripe between eye and ear. 
Teeth somewhat larger than in M. avellanarius. 

External characters. — In external form I can detect no diiFer- 
ence*between this species and Muscardinus avellanarius; mammae 8^ 
arranged as in the more northern animal. 
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Colour. — Upper ^rts including ears and entire tail veiy 
uniform yellowish miff, the exact shade perhaps best described 
as intermediate between the buff-yellow and raw-sienna of 
Bidgway, somewhat brighter on sides and flanks, faintly darker 
along middle of back ; feet concolor with back, the toes 
suffused with whitish ; underparts strongly contrasted pale 
cream-buff, the line of demarcation well-defined and conspicuous, 
the hairs slaty grey at base ; chin and throat usually though not 
always with pure white area as in M. avellanariiia, this area when 
present not forming noticeablo contrast with rest of underparts. 

Skull and teeth, — The skull and teeth do not differ appre- 
ciably from those of Muttcardinus avellanarluH, though the teeth 
are usually a trifle larger. 

Measurements, — Type (adult male) : head and body, 90 ; 
tail, 68 ; hind foot, 16 ; car from meatus, 12. Adult male from 
Monte Cimino, Rome: head and body, 74; tail, 70; hind 
foot, 18*5. Average and extremes of ten mal(;s from Sorrento : 
head and body, 79*4 (71-86); tail, 65*3 (63-73); hind foot, 15*7 
(15-17). Average and extremes of ten females from Sorrento : 
head and body, 79*9 (75-85); tail, 69*6 (62-73); hind foot, 
15*9 (15-17). For cranial measurements see Table, p. 589. 

Specimens examined. — Fif fcy-sovon, from the following localities in Italy : 
Perugia, 1 (typo) ; Mon to Ciiiiino, Bomo, 1 (Gonoa) ; Sorrento, 54 
(U.S.N.M,); Palermo, Sicily, 1 (too young to bo jjositively idoutifiod). 

Memarks, — This species is well differentiated from Muscar- 
dinus avellanarius by its bright, light colour and by the white 
streak between ear and eye. It may eventually prove to be 
identical with the Myoxiis speciosus of Dehne from the extreme 
south of Italy, but the description of the latter indicates a much 
darker more reddish animal. A single immature specimen 
(No. 8. 9. 28. 1) from Palermo, Sicily, too young and in too 
bad condition to be satisfactorily identified, is noticeably different 
from any of the numerous young individuals from Sorrento. In 
its “ foxy ” red colour it agrees with the description of Dehne*s 
animal. 

d. Perugia, Italy. (Brogi,) Dr. E. Hamilton (p). 98, 10. 2. 17. 

(Type of species.) 

9. Palermo, Sicily. J. I. S. Whitaker (p). 8. 9. 28. 1. 

Family MURIDiE. 

1821. Muridx Gray, London Med. Bepos., xv, p. 803, April 1, 1823. 

Geographical distribution, — As in the order Rodentia. 

Characters, — Anterior portion of zygomatic arch not formed 
chiefly by jugal ; infraorbital foramen large, wider above than 
below, without accessory canal ; jugal bone splint-like, supported 
by long zygomatic processes of maxillary and squamosal, *not 
in contact with lachrymal anteriorly ; mandible with angular 
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portion arising from under side of alveolus gi incisor, its lower 
border not angulated ; tibia and fibula joined*; cheek-teeth never 
more than rooted or rootless, the crowns tuberculate or 
prismatic. 

Bemarks , — The cosmopolitan family Muridse is more abun- 
dantly represented in genera, species and individuals than any 
other similar group of mammals. About a dozen sub-families 
are currently recognized, three of which occur in Europe. 

KEY TO THE EUROPEAN SUB-FAMILIES OP MUBIDJE. 

« 

Molars prismatic, hypsodont or rootless, their crowns 

fiat (Voles and Lemmings) Microtinne^ p. 610. 

Molars tuberculate, brachyodont, rooted. 

Tubeoeles of maxillary molars arranged in two primary 

longitudinal series CrircfinA?, p. 592. 

Tubercles of maxillary molars arranged in three 

primary series MurinuSf p. 791. 


Sub-Family GRIGETINiE. 

1866. Cricetinse Murray, Geogr. Distrib. Mamm., p. 358. 

Geographical distribution, — Entire American Continent ; cen- 
tral region of Asia from eastern China west into south-eastern 
and central Europe ; southern Africa. 

Characters, — As in the sub-family Murinse^ but tubercles of 
maxillary teeth arranged in two primary longitudinal rows. 

Bemarks, — The sub-family Cricetinse^ though characteristically 
American, is represented in the Old World by about six genera, 
three of which occur in Europe. 

KEY TO THE EUROPEAN GENERA OP CBICETINJf], 

General external and cranial characters essentially 
murine; fur with no special colour pattern (a 
narrow dark dorsal stripe in some oriental 
species); form of rostrum and brain-case about 

as in Apodemus (Dwarf Hamsters) : Cricetulus, p. 593. 

General external and cranial characters not murine, 
the body heavy and thick* set ; fur with specialized 
colour-pattern of contrasted dark and light areas ; 
rostrum broadened and brain-case narrowed, the 
parietal bones reduced in size (True Hamsters). 

Anteorbital foramen with weU-de^eloped forward- 
projecting external plate; fiattened area on 
dorsal surface of brain-case approximately 
parallel-sided; tail evident, longer than hind 
foot; mammae 8 (Gentral Europe, west into 
Bel^um and France) Cricetus, p. 596. 

Anteorbital foramen without forward-projecting 
external plate ; fiattened area on dorsal surface 
of brain-case truncate diamond-shaped; tail 
^ nearly concealed in the fur, shorter than hind 
foot ; mammae 16 (Eastern Europe, west into 
Boumania and Bulgaria) MesocricetuSt p. 605. 
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Genu3 CRICETULUS Milne-Edwards. ^ 

# 

1867. Cricetulus Milne-Ed wards, Ann. des Sci. Nat., Paris, 6th ser., Zool., 
VII, p. 375. 

Type s'pecies. — Cricetulus . fjriseus Milno-Ed Wcards . 

Geographical distribution, — Central region of Asia from 
eastern China west through Asia Minor to the eastern portion 
of the Balkan Peninsula. 

Characters, — Like Cricetus, but less highly modified : form 
murine ; feet with normally developed tubercles ; tail in 
European species well developed, slightly longer than hind foot ; 
skull murine in appearance, with largo (normal) interparietal 
and smooth brain-case and interorbital region, its general aspect 
much as in Apodemus ; ectopterygoid fossa long and sfiallow ; 
ariteorbital foramen with evident external plate, some part* of 
which is visible when skull is viewed from above ; teetli as in 
Cricetus, 

BemarJcs, — The genus Cricetulus contains about a dozen 
described species, whoso distribution extends across the entire 
central portion of Asia. One occurs in the Balkan Peninsula, 
but the group is not otherwise represented in Europe west of 
Russia. 


CRICETULUS ATTICUS Nehring. 

1882. Cricetus arenarius Wingo, Vidonsk. Middol. fra den naturh. Foren. 

i Kjobenbavn, 4th ser., nr (1881), p. 31. 

1902. Cricetulus atticus Nehring, Sitz.-Bor. Gosellsch. Naturforsch. 

Freuiido, Berlin, p. 3, January, 1902 ^ 

1910. Cricetulus atticus Trouessart, Faune Mamm. d’Europe, p. 165. 

Type locality , — Pentelikon, Attica, Greece. 

Geographical distribution, — Greece ; limits of range nob 
known, but apparently confined to the eastern portion of the 
peninsula. 

Diagnosis, — Similar to Cricetulus phseus of Asia Minor but 
smaller, the condylobasal length of skull about 25 mm. instead 
of about 27 mm., hind foot about 13*6 ram. instead of 15 mm. 
Skull with brain-case somewhat narrower than in C, phseus. In 
the only adult examined the underparts are pale buft* instead of 
white. Recognizable among European murines Jby the short tail, 
pale greyish colour and large ears. (In the pallid members of 
the Pityrnys ibericus group, which are of similar size and general 
appearance, the ears are nearly concealed in the fur.) 

Colour, — Upper parts a light grey approaching the grey 
No. 10 of Ridgway but with a slight smoky cast, faintly tinged 
with ecru-drab on head and suffused with light buff on rump 
and buttocks, the hairs everywhere with dark tips, these incon- 
spicuous except on crown and along middle of posterior half of 
back, where they produce a slight though evident clouding of 
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bXxckish. The individual hairs are slate-grey at base, those of 
the underfur with a sub-terminal band of ‘grey No. 10 about 
2 mm. in width and a minute blackish tip, the longer hairs 
blackish throughout. On rump and outer surface of hind legs 
the pale grey is replaced by light buff. Sides of body and outer 
surface of fore legs white, the line of demarcation well defined 
though not remarkably so, and extending along lower portion of 
cheeks and over base of whiskers to sides of muzzle, the lips thus 
entirely white and sharply defined, against the narrow grey 
muzzle. A very narrow black eye-ring. Ears blackish, frosted 
with greyish white, not much contrasted with surrounding parts. 
Underparts in one specimen white, in another pale cream-buff 
rather sharply defined from the narn)w white area along sides. 
Feet buffy white, including hairy portion of solo. Tail light 
cream-buff, the upper surface sprinkled with blackish hairs along 
median region. 

Skull, — Apart from its much smaller size (approximately as 
in Apodemus flavicolUs) the skull 
differs from that of Gricetm cricatus 
in its generally loss modified, more 
murine appearance. Dorsal profile 
slightly and evenly convex through- 
out. Brain-case relatively narrower 
and rostrum relatively broader than 




# in Apodemus flavicollia and A. sylva- 
ticus, but these peculiarities not 
carried to the same extreme as in 
Cricetus cricetus. Brain-case dis- 
tinctly longer than broad, slightly 
wider than deep, smoothly rounded 
ofiT at sides, the occiput scarcely 
oblique, so that condyles are not 
visible when skull is viewed from 


Fio. 117, above ; the general form of bi ain- 

CrieetuZus atticus. Nat. size. case essentially as in Apodemus sylva- 

ileus but narrower and deeper, and 
with condyles more projecting. Interparietal about as in 
A, sylvaiicuSf but more convex in front and more nearly straight 
behind. Interorbital region about as wide as rostrum, its sur- 
face with faintly .indicated median longitudinal groove, its edges 
slightly ridged. Rostrum a little less than half as wide as brain- 
case, distinctly more robust than in Apodemus sylvaticuSy but 
without any special peculiarities of form. Nasals tapering 
gradually backward, squarely truncate posteriorly, much exceeded 
by nasal branches of premaxillavies. Zygomata slender, not very 
widely spreading, their middle portions approximately parallel. 
Auditory bullte moderately large, essentially as in Apodemus 
syh&ticus, Mesopterygoid space parallel-sided, about three 
times as long as wide, its anterior termination nearly in line 
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y/Mi posterior border of wi®, the hamulars not diverging pos- 
teriorly. Incisive foramina moderately lon^ and narrow, much 
as in Gricetua cricetua, the width of both together about one-third 
length, their posterior border extending to within about 0 * 5 mm. 
of level of first molar. Mandible resembling that of Gricetua 
cricetua in the strongly bowed ramus and in the length and dis- 
tinctness of the three main processes, the coronoid process larger 
and more approximating to size and form of angular process than 
in Apodemua, Outer surface of angular process distinctly convex 
laterally, not concave as in Gricetua cricetua. 

Teeth. — Except for their much smaller size the teeth are 
essentially like those of Gricetua cricetua both in structure and in 
length of tooth-row relatively to diastema and to width of palate. 
Neither incisors nor molars show any tendency toward the 
peculiarities assumed in Mcaocricetua. 

Meaaurementa. — External measurements of an adult female 
from Kephissia, near Athens : head and body, 87 ; tail, 22 ; 
hind foot, 16. For cranial measurements see Table, p. 595. 

Specimens examined. — Three, all from the vicinity of Athens. 

Bemarha. — Though nearly related to the Gricetulua phseua of 
Asia Minor, the Grecian animal appears to be sufficiently distin- 
guished by its smaller size. 

2 9. Athens, Greece. (C. Mottaz.) Hon. N. C. Roths- 8. 10. 2. 47-48. 

child ,(r). 

Genus CRICETUS Leske. 

1779. Cricetua Leske, Anfangsgrunde der Naturgesch., i, p. 168. 

1799. Hamster Lac4p^de, Tabl. des divisions ordres et genres dos Mamm., 
p. 10 (Hamster nigricans Lac^p^de = Mus cricetus Linnseus). 

1859. Cricetua Blasius, Sangothiero Deutschlands, p. 305. 

1873. Ileliomys Gray, Ann. and Mag. Nat. Hist., 4th ser., xii, p. 417, 
November, 1873 (H. jeudii = Cricetua cricetus). 

Type apeciea. — Mua cricetua Linnscus (by tautonymy). 

Geographical distribution. — Central Europe, from Belgium 
and northern Franco eastward into Russia and Asia Minor. 
Eastern limit of range not known. 

Characters. — General form Heavy and thick set, not murine ; 
tail short but evident, slightly longer than hind foot ; mammae, 
8; skull not murine in appearance, the interparietal much 
reduced, the brain-case with two conspicuous, nearly parallel 
ridges continued forward through interorbital region ; occiput 
obliquely truncate; rostrum much more than half as broad as 
brAin-case ; ectopterygoid fossa short, deep, moderately pit-like ; 
infraorbitaJ foramen with well developed external plate ; enamel 
pattern • characterized by presence of noticeable supplemental 
median loops or islands in maxillary teeth. 
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Bemarks. — The genus Cricetua is too easily recognizable 
among the European groups of rodents to require any special 
comparisons. As at present understood it is represented by a 
single species. 

CRICETUS CRICETUS Linnasus. 

(Synonymy under subspecies.)! 

Geographical diatribution, — Central Europe from Belgium and 
northern France eastward into Russia and Asia Minor. Eastern 
limit ©f range unknown. 

Diagnosia, — Essenti<al characters as in the genus ; size about 
as in a large house rat, length of hind foot in adult 30 to 35 mm., 
condylobasal length of skull 43 to 51 mm. ; underparts entirely 
black in strong contrast with sides. 

External characters, — Form robust and heavy, suggesting a 
house rat with short legs and rudimentary tail. Ear rather 
large, orbicular, extending about to eye when laid forward ; a 
slightly developed ridge behind meatus ; surface of ear well 
clothed both externally and internally with fine hairs. Muzzle- 
pad ill defined ; inner border of nostril swollen and projecting, 
upper border notched ; a narrow median groove between nostrils 
continuous below with broad naked and wrinkled median area 
on upper lip. Cheek-pouches large, extending backward to 
about level of ear, their openings entirely within the loosely 
spreading lips. Feet moderately large, the claws stout, slightly 
curved, those on front feet slightly exceeding those on hind feet 
in size. Front foot with inner digit rudimentary, tubercular, 
with minute flattened nail ; second digit slightly longer than 
fifth and a little exceeded by fourth, this in turn by third, the 
contrasts in length not very noticeable ; palm with five well 
developed tubercles, of which the two posterior are largest, and 
that at base of second toe smallest ; relatively to size of palm 
the tubercles are large, leaving little space between them. 
Hind foot with all five toes well .developed, the innermost 
extending to base of second, the outermost slightly longer, the 
three middle digits sub-equal and longest ; tubercles six, all well 
developed and of about equal size though rather small, not 
arranged in pairs, the postero-internal lying distinctly behind 
postero-external ; surface of sole hairy from heel to posterior 
tubercles; median area nearly to anterior tubercles distinctly 
pubescent. Tail short but well developed, extending about to 
tip of outstretched hind feet ; annulations ill-defined and 
irregular, concealed by the thick covering of short hairs. 
Mammae : p 2 — 2, % 2 — 2 = 8. 

Colour. — Upper parts a uniform light yellowish brown or 
brownish buff, the exact shade usually something between the 
wood-brown and ochraceous-buff of Ridgway though occasiodally 
with a russet or yellowish tinge, particularly on flanks, rump 
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a^d anal region; median dorsal region faintly clouded by a 
sprinkling of black-tipped hairs ; side of muzzle, side of face 
around and below eye, and a similar area around and below ear 
tinged with tawny or dull ochraceous in rather noticeable 
contrast with crown and back ; ear tawny edged with white, a 
conspicuous clear buff tuft just below and behind meatus ; 
underparts (except chin and anal region), inner surface of hind 
leg and entire fore leg black, somewhat dulled by the slaty 
under colour which appears at surface when hairs are worn or 
disarranged ; between the black and brown areas lie the 
following markings in clear, light buff; (1) an area including 
front of muzzle, upper lip and chin and extending backward to 
level of ear in front of which it rises as a narrow band nearly 
separating anterior and posterior tawny areas, (2) a large 
roundish area on side of neck just in front of fore leg, (3) a 
similar area extending backward from axilla and separated from 
that on neck by a dusky upward prolongation of black of leg, 
and (4) a small spot (about equal to that at base of ear) at front 
of thigh, this last sometimes obsolete or absent ; feet huffy 
white ; tail dull yellowish brown, sometimes whitening at tip. 

Skull , — The skull is robust and heavy, about the size of that 
of a large house rat. Dorsal profile nearly flat, but sloping 
gradually and inconspicuously forward from lachrymal region 
and abruptly though not very conspicuously convex over anterior 
third of nasals ; ventral profile essentially straight from behind 
incisors to lower surface of auditory bull^., nowhere parallel with 
dorsal profile, but nowhere conspicuously contrasted with it. 
Brain-case roundish or somewhat diamond-shaped in general 
outline when viewed from above (when of latter form with 
ends truncate at lambdal and interorbital regions) ; most 
of the surface of brain-case is formed by the broad temporal 
areas of muscle attachment, between which lies the narrow flat 
median region continued backward from interorbital trough, 
narrower anteriorly than posteriorly, and bounded posteriorly by 
that portion of lambdoid crest which lies along posterior border 
of small, triangular or crescentic interparietal. No true sagittal 
crest, though flat median area of brain-case becomes narrow 
and crest-like in old individuals. Lambdal crest well developed, 
with strong median concavity and a lateral convexity at each 
side. Occipital region so obliquely truncate that the condyles 
and entire upper surface of supraoccipital, from foramen magnum 
to lambdal region, are visible when skull is viewed from above. 
Occiput broadly arched when viewed from behind, a little 
flattened above and at the sides, its height slightly more than 
half mastoid width ; mastoid processes thick and short, their 
lower border slightly above level of lower lip of foramen 
magnum ; paroccipital processes short but well developed, 
extehding a little below lip of foramen magnum. Base of 
/bradn-case with no special features, the basioccipital sloping 
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noticeably upward posteriorly, its anterior half with median 
groove, the backward extension of that occupying most of 
basisphenoid. Auditory bulla rather large, evenly inflated, not ' 
in contact with paroccipital process, its gi'eatest diameter 
oblique ; meatus large, without tube or lip ; a distinct depression 
near middle of bulla parallel, with meatus ; greatest diameter of 
bulla about three times anterior width of basioccipital. Tnter- 
orbital region narrow, with distinct median furrow and raised 
edges, the margin slightly but evidently angled posteriorly ; 
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behind angles the ridges and furrow pass gradually into the 
narrowest anterior portion of Hat median area of brain-i^ase. 
Zygoma heavy but without special features, very gradually 
spreading, so that greatest zygomatic breadth is at front of 
glenoid region ; anteorbital foramen wide above, narrow and 
slit-like below, the well developed external plate of canal plainly 
visible when skull is viewed from above, its anterior border 
nearly perpendicular. Rostrum very heavy, its greatest width 
at about middle, decidedly wider than interorbital rogioA and 
more than half as wide as brain-case ; width at middle decidedly 
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gi^ater than depth at same region, extreme anterior portion 
much narrower ; nasals gradually narrowing from before back- 
" ward, their posterior extremity bluntly pointed, slightly exceeded 
by nasal branches of preraaxillaries. Incisive foramina long and 
narrow, parallel-sided, the width of the two together a little 
more than one-half length; anteriorly they extend to within 
about 4 ram. of alveoli of incisors, posteriorly to within about 
3 mm. of aveoli of molars. Bony palate with no special features ; 
a faintly indicated median ridge continuous with septum between 
incisive foramina ; mesopterygoid fossa about three times as long 
as wide, its broadly rounded anterior extremity scarcely extending 
to level of alveolus of the plate-like, ill-defined hamulars in 
contact with auditory bullae; ectopterygoids well developed, 
lying, except at their anterior extremity, at a higher (more 
dorsal) level than the pterygoids. Mandible slender, the riimus 
strongly curved ; coronoid process rising decidedly above condyle, 
conspicuously curved backward ; angular process long, curved 
upward and outward, its upper margin with a well developed 
thickening or supplemental outer plate. 

Teeth , — Upper incisor with root extending to infraorbital 
foramen, at front of which it produces a noticable swelling, the 
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shaft slightly and somewhat obliquely compressed, the antero- 
posterior rdiaineter a little exceeding transverse diameter, the 
anterior face broadly rounded, decidedly wider than posterior 
face, that of the two teeth essentially in line with each other ; 
cutting edge sloping upward toward the middle, the two edges 
together forming a broad but evident angle ; lower incisor with 
root extending nearly to base of coronoid process and forming an 
evident tubercle on outer side of mandible slightly above level of 
grinding surface of molars ; shaft oval in cross section, the inner 
side 'somewhat flattened, the antero-posterior diameter about 
double transverse diameter, the anterior and posterior faces 
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narrowly and equally rounded. Molar rows about half as long. as 
diastema in fully tadult skulls, relatively longer in immature 
individuals ; anteriorly the rows diverge noticeably, owing to 
somewhat oblique position of m\ so that length of tooth-row is 
only equal to greatest width of palate and alveolus of one side. 
Anterior upper molar with four or sometimes live roots and six 
tubercles, its crown about as large as and first pair of 
tubercles of ; the two anterior slightly smaller than the 
others ; outer tubercles in line with each other and parallel to 
main axis of crown, antero-internal tubercle somewhat displaced 
outward so that the line of the three inner tubercles curves 
outward in front, adding to the oblique appearance of the tooth ; 
a deep pit in median line between each pair of tubercles, the pits 
at a certain stage of wear assuming the form of enamel islands, 
or of re-entrant loops extending oblhjuely backward from base of 
outer tubercles and later disappearing ; at the stage in which the 
pits have become loops the crown of the tooth has an enamel 
pattern consisting of six triangles arranged in opposite pairs but 
nearly closed by the backward extension of the outer re-entrant 
angles; at the later stage when the last trace of the pits has 
disappeared, the bases of the triangles open broadly into each 
other, forming three transverse loops nearly divided by the equal 
external and internal re-entrant angles. Second upper molar 
4-rooted, the crown with four tubercles resembling the posterior 
four tubercles of first; anterior border of crown with narrow 
transverse ridge, best developed on outer side though scarcely 
rising above level of extreme base of anterior tubercles. Third 
upper molfir vl-rooted, slightly more than half as largo as second, 
the two anterior tubercles normal in form though slightly reduced 
in size, the two posterior tubercles small and confluent, the outer 
more reduced than the inner, but traces of all the elements of 
the tooth present ; anterior ridge well developed on outer side of 
middle but obsolete or absent on inner side. Mandibular molars 
resembling the corresponding upper teeth in general form and 
structure, but m, relatively smaller and Wg relatively larger, 
the tubercles slightly but evidently alternating, the inner more 
anterior in position than the outer, and deepest re-entrant angles 
on inner side instead of on outer side, the inner extremities of 
the angles at no stage so distinctly isolated as pits. First lower 
molar at all ages with six nearly closed triangles, distorted im 
unworn teeth by the cusp-like elevation of their outer walls; 
anterior pair of cusp» noticeably smaller than the others but 
essentially in line. Second and third lower molars like posterior 
four cusps of first, the crown of wig nearly as large as that of wig, 
its posterior pair of cusps very little reduced ; anterior border of 
each tooth with low but evident ridge on outer side. 

Hemarhs. — Cricetus cricetus differs conspicuously from all 
other European rodents in its unusual colour pattern * with 
underparts entirely black. Four local forms have been described. 
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T|^ree of these occur west of Russia. Their status is at present 
by no means clearly understood. « 

KEY TO THE EUROPEAN RAGES OE CRICETUS CBICETUS, 

Skull large, the condylobasal length about 50 mm. 

J Central Germany eastward into Hungary) C. c. crieettta, p. 602. 

moderate, the condylobasal length about 45 mm. 

Occipital portion of brain-case high, its truncation 
moderately oblique as in typical race (Belgium 

and western Germany) C. c. caneitcens, p. 603. 

Occipital portion of brain-case low, its truncation 

unusually oblique (Roumania) C. e. nshringh p. 605. 


Cricetus CRICETUS CRICETUS Linnscus. 

1758. [Mus] cricetus Linnoeus, Syst. Nat., i, 10th ed., p. 60, Germany. 

1792. M[us\ Cricetus germanicus Kerr, Anim. King., p. 243 (Cricetus 
germanicus in Syst. Gatal., inserted between pp. 32 and 33) 
Germany. 

1799. Hamster nigricans Lac6p6d6, Tabl. des division, ordres et genres des 
Mamm., p. 10 (Renaming of Mus cricetus). 

1801. Mins'] c\ricctus] fulvus Bechstein, Gomoinn. Naturgesch. Deutsch- 
iands, I, 2nd ed., p. 1010 (Thiiringen, Germany). 

1803. Cricetus vulgaris Geoftroy, Oatal. Mammif. du Mus. Nat. d’Hist. 
Nat., p. 196, northern and eastern Europe (Renaming of 

Mus cricetus). 

1811. Cricetus frumentanus Pallas, Zoogr. Rosso.-Asiat., p. 161 (Renaming 
of Mus cricetus). 

1857. Cricetus frumentarius Blasius, Siiugothiere Deutschlands, p. 306. 

1867. [Cricetus vulgaris] varius Fitzinger, Sitzungsber. kais. Akad. 

WisscTtfich. Wien, Math.-Naturwiss. Classe, uvi, pt. i, p. 98 
(Europe). 

1867. [Cricetus vulgarus] albus Fitzinger, Sitzungsber. kais. Akad. 

Wissonsch. Wien, Math.-Naturwiss. Classe, lvi, pt. i, p. 98 
(Germany). 

1867. [Cricetus vulgaris] niger Fitzinger, Sitzungsber. kais. Akad. 

Wissonsch. Wien, Math.-Naturwiss. Classe, uvi, pt. i, p. 98 
(Austria, Hungary, Germany). 

1873. Helimnys jetidii Gray, Ann. and Mag. Nat. Hist., 4th ser., xii, p. 417, 
November, 1873 (locality unknown). 

1894. Criceius cricetus Dahl, Die Heimat, iv, p. 130, June, 1894. 

1906. Cr[icetus] vulgaris niger Simroth, Biol. Ccntralblatt, xxvi, p. 337, 
June 1, 1906, Valley of the Saale, Germany. 

1910. Cricetus cricetus and G. cricetus niger Trouessart, Fauue Mamm. 
d’Europe, p. 159. 

Type locality. — Germany. 

Geographical distribution . — Locally distributed through central 

Germany. Exact limits of distribution not known, and apparently 

undergoing rapid cliange.* 

Diagnosis . — Skull large and heavy, the condylobasal length 

* !^or detailed account of local distribution in Germany see Nehring, 

Wiegmann*s Archiv fiir Naturgeschichto, 1904, pp. 15-32, pi. iii, and 

8itz.-Bor. Gesellsoh. Naturforsch. Freuude, Berlin, 1899, pp. 3-4. 
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about 50 mm. ; brain-case deep posteriorly, the truncation of 
occipital region moderately oblique, the angle of the slope/ as 
referred to plain of base of brain-case about 70°. 

Measurements , — Adult male from the neighbour hootl of 
Magdeburg, Germany : head and body, 260 ; tail, 60 ; hind foot 
(dry), 36; ear from meatus about 27. A second adult male 
from the same locality : hind foot (dry), 36. For cranial 
measurements see Table, p. 604. 

Specimens examined, — ^Nineteen, from tho following localities : — 

History unknown, 1 skull (typo of Heliomys jeudii Gray). 

Gubmany: No exact locality, 1; Ingelheim, Rheinhosseii, 6; Ober- 
lausitz, Saxony, 1; Lotzen, Saxony, 1 (U.S.N.M.); near Magdeburg, 
Saxony, 6; Saxony, no exact locality, 1 (U.S.N.M.); Strassburg, 1 
(Latasto). 

AusTUiA-HuNaABY : Molna Szeesfid, Hungary, 1 (U.S.N.M.), an 
immature individual, perhaps not true cricetus. 

1. Germany. (Moschler.) E. Tl. Alston (p). 79. 9. 25. 35. 

6 6, Ingelheim, Bheinhessen. C. Hilgort (c). 8. 11. 2. 38-43. 

6. Oberlausitz, Saxony. 

3, 1 juv. Magdeburg. 

skull. 


Dr. R. Hamilton (r). 97. 12. 4. 33. 
Dr. W. Woltorstorff 92.12.1.24-27. 

de Jeude Col- 67, 4. 12. 314. 
lection. 

(2'ype of Heliomys jeudii Gray.) 


Cricetus cricetus canescens Nehring. 

1899. Cricetus vulgaris var. canescens Nohring, Sitz.-Bcr., Gesellsoh. 
Naturforsch. Frounde, Berlin, p. 1. 

iblO. Cricetus cricetus camscens Trouessart, Faune Mamm. d’ Europe, 

p. 160. 

Type locality, — Near Fexho-Slins, banks of the Maas, 
Belgium. 

Geographical distribution, — Eastern Belgium and north- 
western Germany ; probably north-eastern France also.* 

Diagnosis, — Similar to C, cricetus cricetus^ but skull noticeably 
smaller, its condylobasal length about 45 mm. ; form of brain- 
case as in the typical race. 

Measurements, — External measurements of two adult males 
from Tirlemont, Liege, Belgium : head and body, 212 and 218 ; 
tail, 50 and 47 ; hind foot, 35 and 35 (dry, 33 and 33 • 4) ; 
ear, 32 and 28. For cranial measurements see Table, p. 604. 

Specimens examined. — Four, from the following localities : — 

Belgium : Tirlemont, Li^^ge, 3. 

Germany : Brunswick, 1 (Field). 

Bemarks, — The status of this race is not satisfactory. The 
Belgian specimens which I have seen show none of the 

* 1 have seen no French specimens, hut the form will probably, prove 
to be canescens. For account of recent changes in distribution in France 
see Trouessart, Faune Mamm. d*Europe, p. 159. 
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peculiarities in colour described by Nehring, but agree perfectly 
in this respect with those from central Germany. The small 
size of their skulls, however, is too pronounced a character to 
permit the name canescens to be placed in the synonymy of true 
cricetus, 

2 1 al. Tirlemont, Belgium. Rev. L. Warnau (p). 8. 11. 23. 1-3. 

Cricetus cricetus neukiniu Matschie. 

1901. Cricetus nehringi Matschie, Sitz.-Ber., Gesollsch. Naturforsch. 
Freunde, Berlin, p. 232. 

1910. Cricetus cricetus nehringi Trouessart, Faune Mamm. d’Europe, 
p. 160. 

locality, — Described from specimens from Slobosia, 
Cernavoda, and Barza, Ilou mania. The first may be assumed to 
be the type locality. 

Geographical distribution, — Known only from a few localities 
in Roumania. 

Diagnosis, — Externally as in C, cricetus cricetus^ but tail 
apparently shorter ; skull small, as in C, c, cancscens, the brain- 
case noticeably depressed posteriorly and truncation of occipital 
region more oblique than in the other races, the angle of the 
slope as referred to plain of base of brain-case about 60°. 

Colour, — The colour does not appear to differ appreciably 
from that of true C, cricetus, though in the one adult examined 
the light thigh spot is barely indicated by a few scattered 
whitish hairs. 

Measurements, — External measurements of adult (from well- 
made skin) : head and body, 230 ; tail, 28 ; hind foot, 30*6 ; ear 
from meatus, about 22. For cranial measurements see Table 
opposite. 

Specimen examined, — Au adult from Bucharest, Roumania (TJ.S.N.M.). 

Genus MESOCRICETUS Nehring. 

1898. Mesocric^tus Nehring, Zool. Anzeiger, xxt, p. 494, September 5, 
1898 (Sub-gonus of Cricetus). 

1898. Semicricetus Nehring, Zool. Anzeiger, xxi, p. 494, footnote (Alterna- 
tive for Mesocricetus), 

,1898. Mediocricetiis Nehring, Zool. Anzeiger, xxi, p. 494, footnote (Alter- 
native for Mesocricetus), 

1900. Mesocricetus Satunin, Zool. Anzeiger, xxiii, p. 301, May 28, 1900 
(genus). 

Type species, — Cricetus nigricans Brandt. 

Geographical distribution, — Caspian region and Asia Minor, 
west into eastern Roumania and Bulgaria. Limits of ranj^e not 
known. 

Diagnosis, — Externally as in Cricetus, but tail shorter than 



606 


BODENTIA. 


liijjd foot, nearly concealed in fur, and mamniee 14 to 16 ^ instead 
of 8 ; skull resembling that of Gricetua in gbneral features, but 
anteorbital foramen without external plate, and flattened area on 
dorsal surface of brain-case broad, its outline somewhat truncate- 
diamond shaped ; ectopterygoid fossa short, deep, and con- 
spicuously pit-like ; teeth not essentially different from those of 
Gricetua, though showing a higher degree of specialization. 

Itemarha, — This well characterized genus contains six described 
forms, one of which occurs in eastern Europe. It is the most 
aberrant of the Old World group of Gricetinae, 


MESOCRICETUS NEWTONI Nehring. 

1898. CricctuR newtoni Nehring, Zool. Auzeigor, xxi, p. 329, May 16, 1898. 
1898. Gricetua (Mesocricetua) newtoni Nohring, Wiegmann’s Archiv fiir 
Naturgeschichto, 1898, i, p. .386, Decomber, 1898. 

1900. M[esocricetus\ newtoni Satunin, Zool. Anzeiger, xxiii, p. 301, May 28, 
1900. 

1910. Meaocricctua newtoni Trouessart, Fauno Mamm. d’Europe, p. 162. 

Tji'pe locality , — Schumla, eastern Bulgaria. 

Geographical diatribution, — Eastern portions of Bulgaria and 
Bouinatiia. Exact limits of range not known. 

Diagnosis , — Size smaller than in Gricetua cricetua (hind foot 
less than 20 mm., condylobasal length of skull less than 40 mm.) ; 
black of underparts not extending behind fore legs ; a blackish 
area on crown continued backward as median line to between 
shoulders ; an oblicjue black stripe from side of shoulder to 
lower margin of ’cheek. 

External characters, — General form as in Gricetua cricetua, but 
tail nearly concealed in fur, its surface without trace of scales or 
annulations, and noticeably more hairy below than above. Ear 
as in Gricetua, extending to eye when laid forward. Feet as in 
Gricetua, but pads on sole more crowded, the postero-internal 
and postero-external at same level, and the others showing a 
distinct tendency to become arranged in pairs. Sole almost 
naked throughout, the portion behind tubercles slightly pubescent. 
Mammaa : 7 — 7 or 8 — 8 (in skin No. 122097, U.S.N.M., 
apparently p 4 — 4, i 4 — 4). 

Golaur, — Upper parts a light drab brown, perhaps most 
nearly the broccoli-brown of liidgway, but paler and with a 
slight wood-brown cast, especially along middle of back, every- • 
where flnely and inconspicuously sprinkled with blackish hairs. 
Underparts cream-buff, clearer and more yellowish along sides of 
body, neck and cheeks, duller and somewhat obscured by the 
smoke-grey under colour on belly ; region from iiiterramia to 
between fore legs and covering antero-internal surface of leg 
nearly to wrist blackish brown, not so dark as the corresponding 

* See Nehring, Sitz.-Ber. Gesellsoh. Naturforsoh. Freunde, Berlin, 
tieoi, p. 166 , • 
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region in Cricetus cricetus ; chin dull whitish ; upper lip cream- 
buff. Face, muzzle*and most of region between ear and eye like 
back but paler ; roundish area covering most of cheek below eye 
and extending forward to base of whiskei's strongly tinged with 
dull ocliraceous ; mifiute hairs on eyelids black ; behind and 
somewhat below cheek spot is a clear cream-buff area continuous 
with that of side of neck ; ear silvery grey in noticeable contrast 
with surrounding parts ; region behind ear strongly tinged with 
buff; crown between ears and slightly in front of them blackish,* 
this area continued backward as a fairly well defined median 
stripe* about 3 mm. in width to a little behind shoulders ; a 
better defined black stripe about 6 mm. wide extends obliquely 
downward and forward from front of shoulder to about angle of 
jaw ; this stripe thrown into strong relief by clear cream-buff 
area lying between it and the downward extension of somewhat 
darkened body colour toward upper portion of leg ; feet and tail 
buffy white. Immature individuals are lighter and less tinged 
with wood-brown above, and less buffy on sides ; the dark 
markings essentially as in the adults. 

Skull . — Apart from its smaller size the skull bears a general 
likeness to that of Cricetus cricetus ; profiles essentially as in the 
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larger animal. Brain-case shorter and deeper than in Cricetus 
cricetus, its upper surface with much larger flattened area, the 
border of which bends abruptly outward at front of parietal and 

* This blackish marking almost exactly corresponds in size, form and 
position to the flattened area on dorsal surface of brain-case. 
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continues nearly parallel with outer margin of the bone to lambdal 
suture, the two borders together producing a diamond-shaped 
figure. Interparietal with antero-posterior diameter relatively 
greater and tranverse diameter relatively less than in Cricetus 
cricetus. Interorbital region much narrower than rostrum, with 
high lateral ridges and well marked median groove. Zygoma not 
peculiar in general form, gradually spreading so that greatest 
zygomatic breadth is at glenoid level. Anterior base of zygoma 
peculiar in the complete absence of the forwardly extending 
plate forming out(5r wall of infraorbital foramen in Cricetus^ so 
that when viewed from above the anterior margin forms an 
unbroken curve to maxillo-premaxillary suture. The absence of 
the outer plate causes the foramen to assume an oval outline 
somewhat flattened on inner side. Rostrum not tapering 
anteriorly, the width of the region immediately in front of 
infraorbital foramina not increased by any evident swellings 
over roots of incisors. Incisive foramina relatively shorter and 
broader than in Cricetus criceim, the outer margins slightly but 
evidently spreading in front of suture, the posterior margins 
extending to level of posterior margins of infraorbital foramina. 
Palate relatively narrower than in Cricetus cricetust but with no 
special peculiarities of structure. Mandible with coronoid process 
relatively longer than in Cricetm cricetus^ its apex almost over- 
hanging articular surface. 

Teeth , — Upper incisor not producing any noticeable swelling 
at front of infraorbital foramen, the shaft narrower internally 
than externally, its transverse diameter and greatest antero- 
posterior diameter equal, its anterior face nearly flat, sloping 
conspicuously inward, so that those of the two teeth come 
together at a noticeable angle; cutting edge very oblique. 
Ijower incisor with shaft flattened in front and on inner side, the 
outer and posterior borders evenly rounded, the antero-posterior 
diameter scarcely exceeding greatest transverse diameter. Molar 
rows about two-thirds as lofag as diastema ; anteriorly the rows 
diverge so slightly and the palate is so narrow that length of 
tooth-row is distinctly greater than width of palate, including 
both alveoli. Form, relative size, and general structure of molars 
both above and below as in Cricetus cricetus, but backward pro- 
longation of outer re-entrant angles in upper teeth, apparently 
at all stages isolated as pits oi^ islands, and width of re-entrant 
angles in lower teeth greater relatively to area of tubercles. 

Meamrements . — Head and body about 180 ; tail about 12 
(well-made skins) ; hind foot in three adults, 19 mm. ; ear from 
meatus about 15. For cranial measurements see Table opposite. 

Specimens examined, — Niue, from the following localities : — 

Boumania : Malcoci, Dobrudscha, 7 (B.M. and U.S.N.M.). 

Bulgaria : Melschka, near Bustchuk, 2 (Andersen). 

Jkemarhs . — ^Apart frqm the generic characters, its peculiar 
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colour pattern will at once distinguish this animal from all other 
European rodents. 

1. Malcoci, Dobrudscha, Parcbasod (Pruli^ro) (p). 86. 4. 2. 5. 

Roumania. 

1. Rustchuk, Bulgaria. Dr. Knud Anderson (p). G. 5. 17. 1. 

Sub-Family MICUOTIN^.. 

1906. MicrotiniB Miller, North Amor. Fauna, No. 12, p. 8. 

Geographical distribution, — Northern portion of both hemi- 
spheres, south to Mexico, northern India, and the Mediterranean 
coast of Europe 

Characters . — Murine rodents with definitely prismatic, 
hypsodoiit or rootless, llat-crowned molars. 

Memarhs . — The sub-family Microtinae contains about thirty 
groups, genera or sub-genera, the status of which is still 
imperfectly understood. These fall naturally into three main 
sub-divisions, the Lemmi, characterized by the shortness of the 
lower incisor, the root of which remains on the lingual side of 
the molar alveoli, the Microti^ containing the true voles, and the 
EUohiij the last highly modified for undergi'ound life. The 
Lemmi and Microti are represented in western Europe, the first 
by two living genera, the second by four. Fossil and sub-fossil 
remains of members of the suT)- family are found throughout 
this region, some of them representing genei’a now extinct. 

KEY TO THE EUROPEAN GENERA OF MICHOTINJK. 

Root of lower incisor lying entirely on lingual side of 
molar teeth (Lemmi). 

General form vole-like ; feet slender (normal) ; palms 
ai\d soles with well developed ranctional (normal) 
tubercles Myopus^ p. 611. 

Gereral form short and heavy; feet broad, the 
metapodials shortened and ungual phalanges 
lengthened ; palms and soles with rudimentary, 
non-functional tubercles concealed by a dense 

growth of stilloned hairs Lemmus^ p. 614. 

Root of lower incisor extending to outer side of molar 
tooth (Microti). 

Bony palate terminating posteriorly in a thin-edged 

shelf ; molars rooted in adult EvotomySf p. 623. 

Bony palate terminating posteriorly in a sloping 
median ridge and two lateral pits. 

Solo with six well developed tubercles ; mammae, 8. MicroUiS, p. 658. 
Third upper molar with thpee re-entrant angles 

on inner side Microtust p. 659. 

Third upper molar with two re-entrant angles on 

inner side Chionomyst p. 712. 

Sole with fivo well developed tubercles ; mammoe, 

8 or 4. 

First lower molar with first outer and first 
inner triangle communicating ; mammae, 4 ; 
general form modified for underground life... Pitymys, p. 752. 
First lower molar with first outer and first inner 
triangle not communicating; mammae, 8; 
general form modified for aquatic (rarely 
subterranean) life Arvicola, p. 723. 
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Genus MYOPUS Miller. 

1910. Myojms Miller, Smithsonian Miscoll. Coll., lii, p. 497, January 12, 
1910. 

Type specien. — Myodes acimticolor Lilljelx)rg. 

Geographical distribution , — Southern Norway and central 
Sweden; eastward into Finland and perhaps iiuich further. 
Limits of range not known. 

(7Xamc/er«. -Skull and teeth as in Lemmus ; general form 
vole-like, though tail r«ather short ; feet 
slender, the palm and sole with fully 
developed, functional tubercles and no 
unusual growth of hair; metacarpals of 
third and fourth fingers slightly longer 
than phalanges ; ungual phalanges of 
manus normal, much shorter than first 
and second phalanges combined, the 
claws not enlarged ; oar well developed 
though small, with distinct meatal valve. 

Memarhs . — The genus Myopua is 
characterized by the combination of the 
skull and teeth of Lemmuft with the 
general body-form and foot structure of 
the voles. It is, therefore, loss specialized than the other Old 
World lemmings, representing a stage of development eejui valent 
to that of the American Synaptomys, Only one species is 
known. 



Fia. 121. 

Skeletr)!! of foro foot of 
IjemmiiH (a) and Myopna (6). 


MYOPUS SCHISTICOLOR Lilljeborg. 

1814. Myodes schisticolor Lilljoborg, (jfvorsigt af Kongl. Vetenskaps-Akad. 
Fdrhandl., Stockholm, i, p. 83, March 20, 1844. 

1910. Lemmus schisticolor Trouessart, Fauno Mamm. d’Europe, p. 199. 

1911. Myopus schisticolor Collett, Norgea Pattedyr, Hefte 3, p, 130 

March, 1911. 

Type locality . — Near Lillehammer at north end of Mjosen, 
Gudbrandsdal, Norway. 

Geographical distribution . — Fir forests of southern Norway 
and central Sweden ; eastward into Finland and perhaps much 
further.* Exact limits of range not known. 

Diagnosis . — General characters as in the genus ; size 
essentially as inMicrotns agrestis (head and body about 100 mm. ; 
condylobasal length of skull, 25 mm.) ; tail short, extending 
barely as far as outstretched hind foot ; colour slaty grey with 
reddish brown dorsal patch. 

* Bocorded by Middendorff from Ajdn, west coast of tho Okhotsk Sea 
^ibirische Boise, ii, Saugethiere, Vdgel und Amphibien, p. 108, 18531. 
The validity uf this record questioned by Allen (Bull. Amor. Hub. Nat. 
Hist., XIX, pp. 153, 154, March 31, 1903). 


2 R 2 



612 BODBNTIA 

^External characters, — ^Form vole-like, slightly more robust 
than in Microtus agrestis^ the legs not shoi^ned and feet not. 
enlarged as in Lemmus lemmus. Head rather large, the anterior 
portion blunt ; ear rounded, well developed, but nearly con- 
cealed in the fur, reaching to within about 2 mm. of eye when 
laid forward, the meatus with a distinct though not very high, 
broadly triangular valve, both surfaces of ear thickly covered 
with rather short hairs, a noticeable tuft of longer hairs at outer 
base of meatal valve \ muzzle pad slightly developed, the upper 
and inner margins of nostrils strongly projecting ; upper lip with 
deep median cleft. Feet slender, strictly vole-like in form and 
relative size, the claws on hind feet slightly larger and loss 
compressed than those on fore feet. Fore foot with the inner 
digit essentially as in Lemmus lemmus^ its strongly compressed, 
strap-shaped nail extending to base of second digit ; outer digit 
as long as second and a little less than half as long as the sub- 
equal second and third ; pads four, well developed, essentially as 
in the smaller voles, except that that at base of thumb is absent, 
and postero-external is relatively larger and more elongated, its 
extremity reaching nearly to level of tip of thumb-nail when 
the two are approximated ; surface of palm between pads 
granular-tuberculate, naked with a few scattered minute hiairs. 
Hind foot at least as slender as that of Evotomys glareolusy its 
five tubercles relatively larger and more crowded, occupying 
much more than lialf the surface of the region in which they 
occur, its digits with no special peculiarities of size or form ; sole 
densely hairy behind pads, naked l)etween them except for 
a sprinkling of very fine hairs, the naked surface conspicuously 
granular-tuberculate ; main tubercles sub-equal in size and 
essentially alike in form except that the two hindermost are 
somewhat smaller and more terete than the others, these two 
nearly in contact, the outer slightly in front of the inner. Tail 
short, but not unusually robust, densely covered with hairs that 
nearly conceal the narrow, ill-defined annulations ; pencil sler>der, 
about one-half as long as vertebrae. Mammae : p 2 — 2 j 
* 2-2 = 8 . 

Colour, -Except for the dorsal patch the entire animal is a 
uniform dark grey approaching the slate-colour of Ridgway, the 
upper parts with a slight steely effect due to the metallic, almost 
silvery, appearance of the tips jpf the shorter hairs, and a less 
evident dark lining ” product by the longer wholly black 
hairs; a broad, rather ill-defined area on middle of back, 
extending from shoulders to within about 15 mm. of base of tail, 
a reddish brown intermediate between russet and rufous. Feet 
and tail slaty black, the hairs on under side of latter with a 
strong silvery gloss. 

^hull and teeth , — Apart from their noticeably smaller size the 
skull and teeth do not differ essentially from those of Lemmus 
lemmus. The general outline of the skull when viewed from . 
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above is somewhat less broadened than in the larger animal, and 
th^emargination of posterior border of palatd extends relatively 
further forward : to level of last prism of instead of to level 
of first prism of w®, anteorbital foramen with slit-like lower 
portion so shortened as to be practically absent. 

In the few specimens examined the inner border of cutting 
edge of upper incisor is loss folded backward than in Lemmus 
lemmus, and the outer re-entrant angle of is occasionally so 
little developed that it . fails to cut off a distinct triangle from 
outer extremity of second transverse lcx>p, a condition, rarely, if 
ever, found in L. lemmus, • 

Meamrements , — Adult (old) female from Eidsvold, Norway 
(in alcohol) : head and body, 95 ; tail, 19 ; hind foot, 15*4 ; ear 
from meatus, 10. For cranial measurements see Table, p. 613. 


Specimens examined. — Fifteen, from the following localities : — 
Norway : Hurdalen, Gudbrandsdal, 1 ; Fluberg, Hadeland, 2 (B.M. and 
U.S.N.M.) ; Eidsvold, Akershus, 2 ; Heen, Christiania, 1. 

Sweden : Noriko, Wormland, 2 (U.S.N.M.) ; Upsala, 1 (U.S.N.M.) ; 
Medolpad, W. Norrland, 4 ; no exact locality, 1 (U.S.N.M.) ; Dalarno, 1. 


1. Hurdalen, Gudbrandsdal, 
Norway. 

6 juv. Fluberg, Hadeland. 

2 ? al. Eidsvold, Akershus. 

6 juv. Heen, Christiania. 

2 6 juv. Medelpad, W. Norrland, 
2 9 juv. Sweden. 

1 al. Dalarne. 


Dr. II. Collett (i*). 84. 10. 31. 3. 

Christiania Museum 93. 3. 1. 18. 

(e). 

Dr. It. Collett (p). 84. 10. 31. 1 ■’2. 

Christiania Museum 93. 3. 1. 19. 

Loi^ Iiilford (r). 11. 1. 1. 111-114, 

Stockholm Museum 90. 8. 1. 18. 

(K). 


Genus LEMMUS Link. 

1795. Lemmus Link. Zool. Beytrage, i, pt. ii, p. 75. Typo by tautonymy 
Mus lemmus Linnaeus. 

1811. Myodes Pallas, Zoogr. Bosso-Asiat., i, p. 172 (part). 

1877. Myodes Coucs, Monogr. N. Amer. Bodentia, p. 237. 

1896. Lcmfmis Miller, N. Amer. Fauna, No. 12, p. 36, July 23, 1896. 

Type species . — Mus lemmus Linnieus. 

Oeographical distribution . — Arptic region of both hemispheres ; 
in Europe south to southern Norway. 

Characters. — Genoral form noticeably heavier and more 
robust than in the voles ; legs and tail short ; feet broad, the 
palm and sole covered with a dense growth of stiffened hairs, 
^ under which are concealed the rudimentary, functionless 
tubercles ; metacarples of third and fourth fingers much shorter 
than phalanges ; ungual phalanges of manus greatly enlarged, 
slightly longer than first and second phalanges combined, the 
claws enlarged but simple ; ear well develop^ though small, 
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without meatal valve ; skull very broad and low, the zygoma 
conspicuously expmided at middle, the mesopterygoid space short 
but continued forward over (under when skull is examined from 
below) posterior margin of palate ; lower incisor with root lying 
entirely on lingual side of cheek-teeth ; molars rootless, the 
enamel pattern characterized by great depth of outer re-entrant 
angles in maxillary tooth, the points of these angles extending 
practically to inner margin of crown ; with four transverse 
loops and no closed triangles ; with three transverse loops and 
one closed triangle. 

Jicmarks , — Except for the primitive condition of the lower 
incisors characteristic of the lemmings as a group, the members 
of the genus Lemium are probably more specialized than those of 
any of the related genera. In DirroHtonijx* the mr is more 
reduced and the claws reach their maximum of development; 
but tlie skull and molars are distinctly more generalized in form 
and structure. Two species of Lemmm arcj now known to 
inhabit the Old V\"orld, while several other forms have boon 
described from North America. Only one occurs in Europe, 
west of Russia. 


LEMMUS LEMMUS Lilliueus. 

1768. Icmmus Linnacua, Syst, Nat., i, 10th ed., p. 69 (Sweden). 

1808. Llenimus] lemmus Tiodcmanii, Zoologio, i, p. 474. 

1820. Lemmus borealis Nilsson, Skand. Eaun., i, p. 185 (Substitute for 
lemmus). 

1822. Lemmus norwcgicus Dosmarcst, Mammalogio, pt. ir, p. 287 (Norway). 
1895. Myodes lemmus Collett, Christiania Vetenskabs, Solskabs Forhand- 
‘lingor, 1895, No. 3, p. 3. 


* While no living member of the genus Dicrostonyx is now known to 
occur in Europe west of the Gulf of Finland, sub-fossil remains are found 
in many parts of central and western Europe as.sociated with those of 
Lemmus, Such spociiUons of the two genera may bo distinguished as 
follows : — 

Lemmus. — Skull very broad and low; zygomata greatly expanded at 
middle; temporal ridges early uniting to form a knife-like crest in inter- 
orbital region; postorbital process shclf-liko; auditory bulhe very large, 
their substance conspicuously spongy ; a largo foramen bolow and behind 
alveolus of m ^ ; tooth-rows noticeably converging anteriorly ; upper molars 
with outer ro-entrant angles conspicuously deeper than inner ; m-, 7/^'\ and 
m3 with one or more transverse loops in addition to the terminal loop. 

Dicrostonyx. Skull moderately broad, not specially depressed; zygo- 
mata not greatly expanded at middle ; temporal ridges never uniting, the 
interorbital region with a noticeable longitudinal furrow; postorbital 
process peg-like ; auditory bulla3 not unusually large, their substance scarcely 
spongy ; no noticeable foramen below and behind alveolus of m 2 ; tooth- 
rows nearly parallel ; upper molars with outer and inner re-entrant angles 
approximately equal ; m‘‘‘, m^ and m3 without transverse loops in addition 
to the terminal loop. Externally Dicrostonyx is distinguished from 
Lemmus by the reduction of the ear to a low rim, the absence of any well 
developed nail on thumb, and the bifurcate form of claws on third and 
fourth fingers in winter. 
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1896. L\jm/ifims\ temmtis Miller, North American Fauna, No. 12, p. 37, 

^ July 28, 1896. . 

1910. Lemmus lemmus Trouessart, Faune Mamm. d’Europe, p. 198. 

Type locality, — Mountains of Lappmark, Sweden. 

Oeographical distribution, — Northern Scandinavia and Finland, 
east to the White Sea, south in the mountains of Norway to 
Langfjeld, Christiansand,* and in Sweden to northern Werm- 
land.f During seasons of abnormal increase the animals wander 
to the extreme south of Norway. 

Diagnosis, — General character as in the genus ; size medium 
(head and body about 135 to 145 mm. ; tail, 12 to 14 mm. ; liind 
foot, 17 to 20 mm. ; condylobasal length of skull, 29 to 32 mm.) ; 
eoloi^r yellowish brown, the head, neck and shoulders with a 
conspicuous black mantle. 

External characters, — Form robust, the head large and very 
broad, appearing to be set directly on the shoulders, the legs 
short and muscular, the tail very short and thick. Head broader 
than deep, its greatest width nearly equal to that of body at 
middle, the muzzle bluntly rounded ; ear short, concealed in the 
fur, extending barely to eye when laid forward, its outline evenly 
rounded, the meatus without trace of valve ; eyes rather small, 
their distance apart al)out e(|ual to that from inner canthus to 
nostril ; muzzle ptul obscure, the nostrils opening close to broad 
short groove which divides narrow upper lip, their inner and 
lower margins slightly projecting. Front leg short, very muscular, 
the foot broad, with short, robust digits, the innermost of which 
is very short, strongly compressed, and serving merely as a base 
for the conspicuous strap-shaped nail 4 mm. in length by 3 mm. 
wide ; the third is longest, and the fourth, second and fifth are 
successively shorter ; palm covered with a dense mass of stiffened 
hairs about 3 mm. in length, the tubercles represented by a 
rudimentary pad at base of the two longest fingers ; claws 
simple but large and robust, about 5 mm,, or more in length 
(frequently exceeding length of fingers), sharply pointed or blunt 
according to condition of wear. Himl foot broad, with short, 
strong digits, the three median of which are sub-equal and 
longest, the innermost shortest and outermost intermediate ; 
claws strong, simple, about 4 mm. in length ; sole densely hairy 
like palm, the rudimentary, functionless tubercles completely 
hidden ; on cutting away the hair four minute pads may be 
detected, one at the base of the inner toe, one at the base of 
second, the third between bases of third and fourth toes and the 
fourth at base of fifth. Tail short, extending about to middle of 
outstretched hind foot, its form somewhat club-shaped, the 
diameter at base distinctly less than that just below tip ; hairs 
rather short at base, nearly as long as vertebrae at tip where they 

♦ Collett, Norges Pattedyr, p. 138, 1911. 

t Lilljeborg, Sveriges ocn Norgos Byggradsdjur, i, p. 326, 1874. 
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form a dense) pencil ; annulations irregular but rather well 
defined, about 0*5 turn. wide. Fur full and soft, the hairs ^of 
general body-covering about 10 mm. in length, those of back 
and rump increasing rather abruptly to 20 or 30 mm. Mainmse : 

p2-2, i^2-2 = 8 

Colour , — Underparts and sides buft*, paler (in some specimens 
whitish) on throat and chin, yellower on cheeks and sides of 
neck, darker and more ochraceous on belly ; upper parts black 
anteriorly, ochraceous posteriorly, the exact tint of the latter 
varying between the ochraceous, raw-sieiiiia, and tawny of 
llidgway, the slate-grey under colour appearing irregularly at 
surface, osi)ecially at sides of longer haired area, where there is 
usually an ill-defined blackish stripe, especially noticeable in 
summer ; a narrow ill-defined black median stripe may usually 
be traced backward from posterior lx)rdor of black area to middle 
of back or to rump ; black area everywhere sharply defined, its 
posterior border a short distance tehiiul shoulders, its lateral 
border extending almost horizontally along a line beginning at 
nostril and passing just below eye and ear (leaving entire upper 
lip buff) to side of shoulder, whore it curves upward ; an 
ochraceous huffy line, about 3 mm. wide, extends backward from 
eye to region between ears where it abruptly widens to a 
squarish patch, the two patches frequently uniting in median 
line to form a conspicuous occipital area 20 mm. wide by 
10 mm. long; extreme point of muzzle above naked pad pale 
bufl^'; some trace of a huffy median line usually present along 
middle of face ; ear blackish, the hairs immediately surrounding 
it mostly tipped or aniiulated with huffy ; feet light bully with 
a silvery gloss, the digits tinged with hair-brown ; claws light 
horn-colour ; tail light buff, the ui)per surface usually sprinkled 
with blackish hairs. There is not much seasonal change in 
colour. Winter specimens tend to be more yellowish, summer 
specimens more brown ; in the latter the inodian dark stripe on 
middle of back reaches its extreme of distinctness, and the dark 
border to ochraceous dorsal area is often rather conspicuous. 
Newly born young are essentially similar to the adults, though 
the buff and ochraceous are dull ; owing to the shortness of the 
fur the colour pattern is very sharply defined. 

Skull . — In general form the skull is broad and depressed, 
with rather slender rostrum and unusually heavy, abrui)tly 
spreading zygomata. Dorsal profile essentially liorizontal from 
lambdoid region to anterior base of zygomata, the rostrum Ixmt 
abruptly downward at an angle of al^ut 35*^; ventral profile 
concave immediately behind incisors, then essentially parallel to 
dorsal surface, but curving abruptly upward posteriorly from 
middle of bulla to base of paroccipital process. Brain-case 
Mbroadly lyrate in outline when viewed from above, owin^ to 
the noticeable constriction just in front of mastoid region, and 
the abrupt posterior expansion over widest portion of bullee; 



618 


BODENTU 


postorbital process forming a narrow but evident shelf, extending 
frbm base of zygoma to beyond middle of posibrior border of orbit ; 
interparietal large, sub-cjuadrate, its antcro-posterior diameter 
about two-thirds transvcsrso diameter ; lambdoid crest rather high 
and distinct laterally, but scarcely noticeable along posterior 
margin of interparietal ; occiput abruptly truncate, nearly 
perpendicular below, slightly rounded-off above, the condyles 
and paroccipital processes just visible in dorsal view ; seen from 
behind the occiput is low and broad, its width noticeably more 
than twice height above foramen magnum ; paroccipital processes 
projecting more backward and outward than downward? their 
lowest point slightly below level of condyles ; floor of brain-case 
with no si)ecial features, the basioctjipital with a moderately 
defined median longitudinal ridge, its width along basal suture 



Lemmw lemmtts. Nat. size. 

contained about 21 times in median length ; auditory bulla largo 
but not very highly inflated, the interior nearly filled by a 
dense mass of spongy tissue, the ventral border about on level 
with cutting surface of molars, the size chiefly due to extension 
forward into ectopterygoid fos|a nearly to level of posterior 
border of molar, width of bulla at level of meatus greater than 
width between outer surfaces of occipital condyles. Inter- 
orbital region narrow, (jylindrical, scarcely as wide as rostrum, 
its dorsal surface concave between zygomatic roots, posteriorly, 
with well marked ridges, which early unite to form a short, 
trenchant median crest. Zygoma very heavy anteriorly, broadlW 
expanded at middle, abruptly slender and weak posteriorly ; antefS 
orbital foramen rather small, very narrow below, the plate forming 
its outer border slightly developed at base, its anterior border 
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vertical. Nasal simple, squarely truncate posteriorly at level of 
middle of zygomatic* root, scarcely or not exceeded by the v6ry 
slender nasal branches of premaxillaries. Incisive foramina long 
and very narrow, extending from about 1 • 5 mm. beliind incissors 
to within about 1 mm. of level of molar alveoli. Palate about as 
wide as alveolus anteriorly, alK)ut twice as wide i)osteriorly ; 
lateral grooves moderately well marked ; posterior emargination 
extending nearly to level of front of wt*, its median spine blunt 
and short, but evident ] pterygoids short, the hamulars heavy, 
curved outward posteriorly, the mesopterygoid space extending 
over posterior margin of palate. Mandible rather slender, but 
with conspicuously developed ridges for muscular attachment ; 
posterior portion with a peculiar thin and sunken aspect, due 
partly to the absence of the incisor root from this region, and 
partly to the high masseter ridge and the conspicuous expansion 
outward of under surface of large angular process; articular 
process very slender and weak, much compressed ; coronoid 
process broad at base, but narrowing rapidly to a delicate 
backward-curved point, the extremity of which in uninjured 
specimens reaches to level of base of articular facet ; dental . 
foramen near posterior margin of base of artitjular process, and 
on level with rim of alveolus : a slightly larger foramen, 1 *5 mm. 
below and in front of dental foramen at posterior extremity of 
depression between outer alveolar wall and inner surface of 
ascending portion of mandible. 

Teeth — As compared with those of the typical voles, such as 
the members of the genera Microtus and Arvicola, the incisors are 
weaker and the molars heavier relatively to size of skull. TliOt 
molars are further jieculiar in the unusual 
width of the posterior tooth, which causes 
the cutting surface of the tooth-row to be 
almost parallel-sided instead of. backward ly 
tapering ; main axes of upper tooth-rows not 
essentially parallel as in the voles, but so 
converging anteriorly that if prolonged they 
would meet slightly in front of incisors. 

Upper incisors rather long and distinctly 
curved, not projecting forward, the root pro- 
ducing a slight swelling at front of ante- 
orbital foramen ; cross-section of shaft ap- 
proximately semicircular, the flattened border 
directed inward, the anterior margin pale 
yellow in colour, slightly wider than posterior 
margin, the greatest transverse diameter a 
^ little behind middle ; enamel covering anterior 
JEourth of inner surface and extending to slightly beyond middle of 
'outer surface ; cutting surface of tooth deeply and conspicuously 
hollowed, its anterior margin bent sharply backward interhally, 
following course of enamel, its posterior borflor forming a distinct 
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cusp-like projection on margin of central hollow, slightly above 
leW of alveolus. Lower incisor more slender than upper tooth, 
its root extending to level of middle of its cross section essen- 
tially like that of upper incisor, but greatest transverse diameter 
in front of middle, and postero-external border distinctly flattened. 
First upper molar with an anterior transverse loop and four 
alternating closed triangles. The anterior loop somewhat 
triangular in form, owing to the deep re-entrant angle at its 
postero-internal border, the. two closed triangles on lingual side 
of tooth noticeably smaller than the others, their main axis 
oblique instead of transverse, the salient angles tending ®to be 
truncate at their extremites; re-entrant angles four, all well 
developed and regularly alternating, two on each side of tooth. 
Second upper molar with crescentic anterior loop isolated by the 
very deep first outer re-entrant angle, a second loop essentially 
like first looj) of and two closed triangles like the posterior 
pair in but slightly smaller ; re-entrant angles three, all well 
fleveloped and regularly alternating, two outer and one inner. 
Third upper molar with four loops extending completely across 
crown, the first crescentic like that of w-, and similarly isolated 
by a single deep inner re-entrant angle, the second slightly 
narrower and bounded posteriorly by two (exactly opposed 
re-entrant angles, the third similar to second but Ijounded 
posteriorly by a deep inner re-entrant angle and a very shallow 
exactly opj)osod outer angle, the terminal loop with transverse 
diameter slightly less than in the others, its posterior border 
with a shallow but noticeable concavity on inner side ; re-entrant 
•angles five, the first (outer) extending across crown, the second 
and third opposite and equal, the last two opposite and unequal, 
the inner extending nearly across crown, the outer very shallow. 
First lower molar with a narrow anterior loop thrown into a 
projecting point in front by the presence of a broad concavity on 
both outer and inner border ; closed triangles three, essentially 
alike in form, but that on outer side noticeably smaller than the 
others ; posterior loop similar to anterior loop of and m® but 
narrower ; ns-entrant angles five, all well developed and alter- 
nating, two outer and three inner (in some specimens one or both 
of the concavities on anterior loop might be counted as a small 
additional re-entrant angle). Second lower molar with a posterior 
loop like that of first, and four itriangles, the first pair of which 
are smaller than the second pair ; re-entrant angles four, all well 
developed, two on each side. Third lower molar consisting 
essentially of three tranverse loops isolated by the two re-entrant 
angles extending across crown from inner side, but second loop 
with postero-external border indented by a small but well 
developed re-entrant angle which cuts off* outer extremity of loop 
as a closed triangle not quite equal in size to the outer closed 
triangle of nin} and ; terminal loop similar in form to that of 
the other mandibular teeth, but slightly larger and less narrowed. 
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Measurements, — External measurements of two males and a 
female from Hjerkih, Dovre, Norway : head and body, 145, 2^29 
and 145; tail, 15, 18 and 17 ; hind foot, 17, 17 and 18. Two 
males and a female from Jemtland, Sweden: head and body, 
129, 134 and 13.0; tail, 18, 19 and 19 ; hind foot, 17, 18 and 18. 
For cranial measurements see Table, p. 622. 

Specimens examined, — Sevonty-seven, from the following localities : — 

Norway : Trondhjem, 4 ; Roraas, Trondhjom, 6 and U.S.N.M.) ; 

Brekkebygdon, Trondhjem, 5; Hyllingon, Trondhjem, 3; Vigel Fjeld, 
Trondhjem, 4; Kvikne, Trondhjem, 2; Dovre Mta., 1 (U.S.N.M.) ; Hjorkin, 
DovroJ 5; Fillo Fjeld. 3; Molmen, northern Giidbrandsdal, 2; Timsrot, 
Hedomarkon, 1 (U.S.N.M.) ; Stor Elvedal, Hodemarken, 1 (U.S.N.M.) ; 
Lillehammer, Kriatiansaint, 1 (U.S.N.M.) ; Gudbmndsdal, no exact 
locality, 1 (U.S.N.M.) ; Gausdal, Gudbrandsdal, 3 (U.S.N.M.) ; no exact 
locality, 9. 

Sweden : Jemtland, 27 (B.M. and U.S.N.^I.). 


2. 

Roraas, Trondhjom, Nor- 
. way. 

Christiania Museum 

(k)- 

93. 8, 1. 10-17. 

3 <5, 5 9. 

Trondhjom. 

G. Barrott-Hamilton 
(i’)- 

8. 10. 6. 1-8. 

2 6, 

Kvikne, Trondhjem. 

G. Barrott-Hamilton 
(j^)- 

8. 10. 6. 12-13. 

6,2 9. 

Iljcrkin, Dovre. 

(J. L. BonUolc.) 

G. Barrott-Hamilton 
0’)- 

8. 10. 6. 9-11. 

cJ. 

6 juv. 

Fille Fjeld. (Brown and 
Alston,) 

E. R. Alston (p). 

79. 9.25.03-65. 

2 6. 

Molmen, Gudbrandsdal. 

R. J. Cuninghamo 
(c & P). 

98. 5. 2. 10-11. 

2. 

Norway. 

F. Du Cane Godman 

(p). . 

73. 3. 21. 2-3. 

7al. 

Norway. 

Prof. Owon (p). 

56. 7. 9. 9-15. 

6 6, 4 9. 

Jemtland, Sweden. 

(0. Koltlwjf,) 

Lord Lilford (p). 

8. 10. 19. 19-27. 


Note on Lkmmus lkmm(ts crassidkns Neiiuing. 

On March 3, 1896, IMajor G. E. H. Barrett-IIamiltoii exhibited 
before the Zoological Society of London “several fresh-looking 
skeletons of the Norway Lemming (My odes lemmus), obtained by 
Dr. H. Gadow in caves near Athonguia, in Portugal.” Commenting 
on these specimens he said : “ Early in the year iB95 Dr. H. Gadow 
handed me for examination some skeletal remains of a species of 
small mammal, which, on a first inspection, appeared to be those of 
some species of Vole — Mivrotus. Thinking the remains were those 
of Voles I put them aside for a time ; but later on, when I had an 
opportunity of examining them more carefully I found, to my 
surprise, that they consisted of some skeletons and detached bones of 
the Norway Lemming, My odes lemmus. When first received by me 
the remains consisted of a good many fragments and single bones, 
and of two almost complete skeletons. These latter were completely 
enveloped in the original skin, which had become so dried and 
hardened that in order to enable myself to examine the skeletons I 
had to get it removed. The whole appearance of the specimens was 
so fresh that, unaware as I was of their true character, I had the 
dried skin, which enveloped them like mummies, removed, so that, I 
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regret to say, not one of these most interesting specimens has been 
preserved in the condition in which I received it. Some of t)]ie 
vertebne, however, are still connected together by the dried remains 
of the ligaments. This, and the whiteness and excellent preservation 
of the bones, will show how easy it was to be deceived as to their 
nature, and to come to the belief that they were of recent origin and 
perhaps unimportant . . . The present skulls resemble those of recent 
Lemmings very closely indeed...! cannot find any characters 
Buflioiently important to enable me to separate the two specifically ’’ 
(Proc. Zool. Soc. London, 1896, pp. 304-305). Three years later, 
however, they were examined by Neliring and distinguished from the 
Norway Ijemming as Myodcs lemmus crasttidetw, principally on 
accouni of their relatively large molar teeth and certain fancied 
peculiarities in the form of the coronoid i)roccss of the mandible 
(Wiegmarm’s Archiv filr Naturgcschichte, LVi, i, p. 174, June, 1899). 

Through the courtesy of the authorities of the Cambridge Museum 
I have been able to compare the original craHHidens material with a 
series of seventeen skulls of true lemmua in the llritish Muscinii. As 
submitted to me this material consisted of three perfect skulls 
(including the type), one skull without lower jaw, one rostral portion 
of skull together with palate and maxillary teeth, two complete lower 
jaws, and one single mandible, the whole representing not less than 
six nor more than eight individuals. The specimens are well 
preserved, with most of the teeth in place, and have all the 
appearance of fresh material. In size and form the skulls show no 
peculiarities. No old individuals are represented ; the measurements 
therefore do not attain the maximum (see Table opposite). The 
coronoid processes are broken at the tip, giving them the short, 
blunt appearance noted by Nehring. In one complete skull and the 
odd mandible the teeth are of the same size as in ordinary average 
specimens of true lemmua; in the type they equal those of the 
largest-toothed Norwegian specimen in the scries, (from Mdlmcn, 
northern Gudbrandsdal) ; in one complete skull, one skull without 
lower jaw, and one odd lower jaw they are slightly above the 
maximum of lemmua ; while in the fragmentary skull and two odd 
jaws they are decidedly above the maximum. That is, assuming 
that eight individuals arc represented, three are perfectly matched 
among the seventeen Scandinavian specimens, while five are not. 
This makes it impossible at present to synonymizo eraaaidena with 
lemmua. On the other hand, it seems almost equally impossible to 
believe that the specimens came from Portugal, and that some 
confusion of material did not take place during the period when 
Dr. Gadow’s Athouguia mummies, regarded as “unimportant,** were 
“put aside.*’ 


Genus EVOTOMYS Coues. 

1839. Myodes do S61ys-LongchampB, Etudes do Micromamm., p. 87 

(section). 

1840. Hypudmus Keyserling and Blasius, Wirbelth. Europas, p. 34 (sub- 

genus : typo Mus glareolus Schreber), not Hypudtaus llligor, 1811. 
1868, Hypudmus Blasius, Siiugethiere Deutschlands, p. 336 (sub-genus). 
1874. Evotomya Coues, Proc. Acad. Nat. Sci. Philadelphia, p. 186 (genus, 
type Mua rutilus Pallas). 

1896, Evotomya MUler, North An^^r, Fauna, No. 12, p. 42, July 23, 1896. 
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1900. Crtiscomys Miller, Proo. Washington Acad. Sci., ii, p. 87 (sub-genus 
of Evotomys : type Hypudaius rufocanus Sundovall). 

1^7. Craseomys Thomas, Froc. Zool. Soc., London, 1906, p. 863, April 11, 
1907 (genus). 

Type spacietf. — Mu8 ruiilus Fallas. 

Oeographical dintrihution, — Boreal portions of both hemi- 
spheres ; south in Europe to the Pyrenees and the mountains of 
southern Italy. 

Characters, — J3ony palate terminating posteriorly in a simple, 
thin-edged, horizontal shelf ; lower incisor with root extending 
to outer side of molar-roots, but not rising above level of (fitting 
surface of molars and not forming any protuberance on outer 
surface of ascending portion of mandible ; molars with two well 
developed prongs or roots in adult, the crown disappearing by 
wear in (sxtreme old age ; pattern of enamel folding characterized, 
as compared with that of other European voles, by a tendency 
toward roundness or bluntness of the salient angles; external 
form without special peculiarities. 

llemarlcs, — In the shortness of the mandibular incisor root, a 
peculiarity which it shares with the American Phenacomys, the 
genus Evotomys stands nearer to the Lemmi than any of the other 
European members of the sub-family. Its rooted molars must 
also bo regarded as a primitive character, since the same 
peculiarity is found in many of tho related fossil genera. About 
fifty forms are now recognized in the genus, thirteen of which 
occur in northern Europe. These have recently Inson grouped in 
three sub-genera,* two of which have even been regarded as 
genera; but tl^e discovery of intermediate species makes this 
course se(?m no longer teiiable.f 

KEY TO TTTE EUROPEAN FORMS OF EVOTOMYS. 

Tail densely haired, the pencil at least one-fourth 

as long as vortebrcB (Arctic Europe) E, ruiilm^ p. 640. 

Tail moderately haired, the pencil much less than 
one-fourth as long as vertebrae. 

Skull of adult massive, its size large, the condylo- 
basal length frequently more than 26 mm. 

(25 to 27*0 mm.); teeth heavy, length of 
tooth-rows 6 mm. or more. 

Red of dorsal -area conspicuously contrasted 
with grey of sides; ear noticeably over- 
topping fur ; w® normallyi without third 
re-entrant angle on inner side (Northern 
and mountainous portions of Scandinavia) E. rufocanus, p. 648. 


♦ True Evotomys, Craseomys Miller, and Phaulomys Thomas (Ann. 
and Mag. Nat. Hist., 7th sor., xv, p. 493, May, 1905. Type Evotomys 
smithii Thomas, from Kobe, Hondo, Japan). 

t For observations on the lack of distinctions between Phaulomys and 
Craseomys see Anderson, Ann. and Mag. Nat. Hist., 8th ser., iv, p. 818, 
October, 1909. For notes on the status of Craseomys see account of 
Evotomys rufocanus, below, p. 658. 
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Bed of dorsal area not conspicuously contrasted 
with yellowisl^ brown of sides ; ear scarcely 
overtopping fur; normally with third 
ro-entrant angle on inner side (Channel 

Islands) E, cxsariua, p. 646. 

Skull of adult delicate or slightly massive, its size 
small or moderate, the condylobasal length 
rarely 26 mm. (21 '5 to 26*2 mm.); teeth 
light or moderately heavy, the length of 
tooth-rows rarely 6 mm. (4*8 to 6 mm.) ; ear 
decidedly overtopping fur. 

Nasal decidedly longer than diastema [hind foot 
^ 18 to 19 mm. ; condylobasal length of skull 
24*8 to 25*8 mm.; colour bright, the line 
of demarcation along sides of body notice- 
able] (Skomor Island, Wales) E. sJcomerensis^ p. 644. 

Nasal about equal to diastema, rarely much 

longer E, glarcolnSf p. 626. 

Size smaller, hind foot usually less than 1 8 mm. 

(15*4 to 18 mm.); condylobasal length 
of skull usually loss than 24*5 mm. 

(21*5 to 24*5 mm.). Characteristically 
lowland forms. 

General colour above light and bright 

(Drainage system of the Danube) E. g, istericust p. 637. 

General colour above dark or dull. 

Bed of dorsal area showing little if any 
tendency to suffuse sides and rump 
(Central and southern Sweden ; 

southern and eastern Norway) E. g. smeiciM, p. 636. 

Bed of dorsal area tending to sulTuse sides 
and rump. 

Size medium, hind foot 16*6 to 17 '6 
mm., condylobasal length of skull 
23 to 24*6 mm. ; colour dark and 
usually bright (West-central conti- 
nental Europe) E. g. (jlareohia, p. 632. 

Size smallest, hind foot often less than 
16*6 mm. (15*4 to 17 mm.), condy- 
lobasal length of skull often loss 
than 23 mm. (21*5 to 24*2 mm.); 

colour dark and dull (Great Britain) E. g, britannicust p. 634. 
Size larger, hind foot usually more than 
18 mm. (17 to 20 mm.); condylobasal 
length of skull usually more than 24 * 5 mm. 

(23 to 26*2 mm.). 

Third upper molar usually with two re- 
entrant angles on inner side. 

Bed dorsal area broad, not well-defined 
from buffy grey sides (Western 

Norway) E. g. norvegicus, p. 638. 

Bed dorsal area narrow, well defined from 

dull grey sides (Pyrenees) E. g. vasconiae, p. 639. 

Third upper molar usually with three re- 
entrant angles on inner side. 

Size smaller (hind foot 17 to 19 mm., 
condylobasal length of skull 23 to 
25*4 mm.); colour lighter (Jura to 
south-western Alps) E.g. helveticua, p. 640. 

2 8 
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Size larger (hind foot 18*6 to 21 mm., 
condylobasal length of skull 25 toi, 

26*2 mm.) ; colour darker. 

Teeth weak (normal) ; incisive foramina 
narrow (normal), the width of the 
two together about J length (Alps, 
except western portion) E. g. nagerit p. 641. 

Toeth heavy; incisive foramina wide, 
the width of the two together more 
than J length (Southern Italy) E. g. hallucalis, p. 643. 

EVOTOMYS GLAREOLUS Schrebor. 

(Synonymy under subspecies.) 

Geographical distribution. — Europe from the Pyrenees and 
southern Italy to Scotland and central Scandinavia, west to 
Great Britain, east into Siberia. Eastern limit of range not 
known. 

Diagnosis. — Tail about half as long as head and body or 
somewhat more, moderately haired, the pencil always much less 
than one-fourth as long as vertebrm ; skull of adult delicate or 
modorat(3ly heavy, the condylobasal length rarely 26 mm. 
(21 * 5 to 26*2 mm.) ; nasal usually about as long as diastema ; 
teeth light or moderately heavy, the length of tooth-rows rarely 
6 mm. (4 * 8 to 6 mm.) ; colour variable but never so bright as in 
Evotomys rutilus, that of the larger local forms always tending 
to be dull. 

External characters. — Form rather heavy, the head short and 
blunt, with rounded muzzle and small eye. Ear slightly over- 
topping the fur, extending barely to eye when laid forward, its 
outline sub-circular ; meatus with well developed semilunar valve, 
both surfaces of which aro naked ] a tuft of long hairs in angle 
between outer extremity of valve and outer margin of ear-conch ; 
surface of ear densely pubescent except on basal half of inner 
side. Muzzle pad small and inconspicuous, the aperture of the 
nostril slit-like, wider anteriorly than posteriorly, the margin 
swollen, particularly in front; upper lip with narrow median 
cleft continued upward across pad. Fore foot with thumb 
reduced to a minute tubercle scarcely half as large as the 
smallest pad on palm, its nail rudimentary and closely appressed, 
but easily visible with a lens ; outer digit extending to base of 
fourth ; second about half as long as third ; fourth and third sub- 
equal ; palmar tubercles five, large, sub-equal, crowded, occupying 
nearly the entire surface of palm, the skin between them finely 
tuberculo-reticulate. Hind foot with inner digit extending to 
base of second, outer slightly beyond base of fourth, the second, 
third and fourth sub-equal and about one-third as long as sole ; 
surface of sole densely pubescent behind tubercles, naked and 
tuberculo-reticulate between them ; tubercles six, well defined, 
moderately large, essentially alike in form, their outline ovate ; 
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postero-external tubercle smaller tlian the others (about half as 
large as postero-intofnal). Tail about half as long as lieaA 
and body or slightly more, its annulations ill dehried and 
completely concealed by the dense covering of hair; pencil 
well developed, usually about one-sixth as long as vertebrie. 
Mammas: p 2 — 2, 1 2 — 2 = 8. 

Colour . — Upper parts brown with a decided reddish or 
ochraceous suffusion, especially along back ; sides and rump 
usually lighter than back, often with a tinge of grey, but never 
forming a decided contrast as in Evotomt/s rufocanm; under- 
parts light grey with or without a yellowish brown wash ; feet 
greyish ; tail obscurely bicolor. 

Skull . — The skull of Emtomys glareolm is small and lightly 
built, the surface smooth and rounded, without noticeable ridges 
or depressions for muscular attachment. i^orsal profile in 
general slightly convex throughout, 
though flattened or even a little con- 
cave in interorbital region, the nasals 
sloping rather abruptly forward, thciir 
surface nearly flat; there is usually 
no sharp distinction between dorsal 
and posterior outlines, the profile 
merely bending abruptly downward 
posteriorly over somewhat obliquely 
truncate occipital region ; ventral 
profile shallow-concave anteriorly, then 
essentially straight to lower surface of 
bulla ; depth of skull considerably 
greater posteriorly than anteriorly, so 
that the general outline formed by 
the two profiles is distinctly wedge- 
shaped. Brain-case sub-circular or 
very broadly oval in outline when viewed from above, sometimes 
a little squared at sides or in front ; the surface smootli except . 
for the small but evident postorbital processes, a distinct trace 
of the lambdoid crest extending downward from outer extremity 
of interparietal to meatus, and a shorter but more noticeable 
vertical ridge along upjx)r part of suture between occipital and 
petrous portion of temporal, this ridge lying when skull is 
viewed from above in axis of concavity between paroccijutal 
process and occipital condyle ; in old individuals there is also a 
slightly indicated angularity extending along sides of brain-case 
and across median lamWoid region ; interparietal convex behind, 
double concave in front, its lateral extremities acute or slightly 
truncate, its greatest antero posterior diameter about one-half to 
'one-third transverse diameter ; occiput when viewed from behind 
broadly arched, slightly flattened above and at sides, the median 
portion of brain-case not rising conspicuously above lamlxhJid 
level; paroccipital processes slender but well developed, free 




KvottyinijB fjlareolus. Nat. size. 
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from biillaj, their points extending to slightly below level of 
l«»wor lip of foramen magnum. Ploor bf brain-case smooth 
except for a median ridge on anterior half of basioccipital ; width 
of basioccipital along anterior border about one-third median 
length. Auditory bullae large, rounded and evenly inflated, their 
surface smooth, their walls thin and translucent ; anteriorly they 
overlap pterygoids for a distance of about 1 mm., though without 
much encroaching on pterygoid fossa or developing a noticeable 
beak. Interorbital region wide and smooth, its least breadth 
conspicuously greater than that of rostrum at region of greatest 
width of nasals, its upjxir surface with broad and shalfcw but 
noticeable longitudinal depression. Zygoma slender, scarcely 
expanded at middle, the arches when viewed from above strongly 
convex in front but spreading abruptly enough to bring the 
greatest zygomatic breadth a little in front of middle of orbit ; 
anterior zygomatic root with faint concavity over infraorbital 
foramen. Ilostrum short and weak, tapering noticeably forward 
when viewed either from above, below, or the side ; protuberances 
over roots of incisors slight; nasals short, bluntly truncate 
posteriorly at level a little in front of middle of zygomatic root, 
usually somewhat exceeded by nasal branches of premaxillaries ; 
outer border of nasal when viewed from above essentially 
straight from posterior border to widest region. Incisive 
foramina long and rather wide, extending from about 2 mm, 
behind alveolus of incisor to within 1 mm. of level of m^. Palate 
rather short and narrow, slightly concave laterally, its posterior 
border, at level of anterior loop of w®, variable in form but 
usually with a slight median convexity and a slight concavity at 
each side; mesopterygoid si)ace long, nearly parallel-sided, the 
hamular processes very slightly bent outward, applied against 
inner surface of bullse. Mandible slender and weak, particularly 
the hinder portion, into which the root of incisor penetrates so 
slightly as to produce no evident thickening ; masseter ridge low 
and inconspicuous except in old individuals; coronoid j>rocess 
rather long, noticeably curved backward, its extremity nearly 
reaching level of condyle; articular process long, slender and 
compressed, the dental foramen lying below its base at level of 
cutting surface of molars ; angular process slender and rather 
long, convex externally, concave internally, its main axis curving 
outward and upward. ^ 

Teeth, — Compared with those of the European species of 
Microtus the incLsors are slender and weak, and the molars are 
small, with both salient and re-entrant angles rounded and ill- 
defln^. Upper incisor projecting downward, the cross-section 
of shaft bluntly triangular, the inner surface widest, the anterior 
and postero-external surfaces narrower and sub-equal; enamel 
well defined, extending over entire anterior surface and extreme 
anterior portion of inner surface; cutting surface of tooth 
distinctly hollowed but not sufficiently to produce any suggestion 
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of the weakened appearance characteristic of Lemmm and 
Myopus^ its posteridir border fading gradually into surface #of 
tooth or marked off by a slight angle. Lower incisor noticeably 
more slender than upper tooth, its root extending beneath that 
of Wj,, but not rising to level of cutting surface of molars, its 
shaft nearly semicircular in cross section, the flattened surface 
directed inward, the enamel extending over anterior half of 
curved surface ; anterior surface of both upper and lower incisors 
yellowish brown, posterior surface whitish. Molars relatively 
small and weak, at flrst rootless and growing from a pulp as in 
LcmmuH and Microtuft, the prisms extending uninterruptedly to 
base. At a sliglitly later sbigc the exti’emo base is seen to be 
smooth, forming a ring below prisms ; this ring then contracts 
at middle and divides into two; as the cutting surface of the 
crown wears away and the tooth is pushed upward in the 
alveolus, each of these secondary rings narrows and lengthens 
into a prong or root standing in axis of tooth- row, the anterior 



FlO. 125. 

Kvotomys glareolus. Enamel pattern in two individuals, x 5. 

prong of each tooth somewhat larger than the posterior; with 
advancing age the prongs become relatively longer and the 
crowns lower, so that in the final stage the crowns may com- 
pletely wear away, leaving in their place the flattened heads of 
the six roots. It follows that the enamel pattern, instead of 
remaining essentially constant throughout life, as in the genera 
with rootless molars, undergoes marked changes in the later 
stages of crown-wear, gradually losing its definiteness and finally 
disappearing. As compared with that of European voles of 
other genera the enamel pattern is characterized by a general 
lack of sharp angularity, especially in the salient angles on 
inner side of the maxillary teeth, where the loops assume the 
form of circles or semicircles rather than that of closed triangles, 
and by the arrangement of the prisms of the mandibular teeth 
in imperfectly alternating pairs, so that completely isolated and 
closed triangles are the exception rather than the rule. In 
crown length slightly exceeds m®, which in turn is ustially 
somewhat longer than ra®, the discrepancy in neither case very 
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noticeable ; nearly equal to and combinefl, slightly 
shorter than m^. First upper molar with ‘a transverse, evenly 
and broadly crescentic anterior loop and four alternating, 
approximately equal closed triangles, those on outer side slightly 
the larger ; each side with three salient and two re-entrant 
angles. In young individuals the outer re-entrant angles are 
conspicuously longer than thase on inner side, but much more 
obli(|ue in direction, so that they do not extend appreciably 
further beyond middle of crown ; the outer salient folds are at 
this stage rather acute, and the inner folds though blunt are 
distinctly angular. With increasing age first the inner folds 
and later the outer folds lose their angularity and assume an 
indefinite rounded or semicircular form, while the discrepancy 
in depth l)etween the outer and inner re-entrant angles becomes 
less marked. Second upper molar with anterior transverse loop, 
on(5 inner and two outer closed triangles ; outer side with two 
re-entrant and three salient angles, inner side with one re-entrant 
and two salient angles. Anterior loop unsymmetrical, broadly 
rounded internally, narrowly pointed and slightly curved back- 
ward externally ; rest of crown essentially like last three prisms 
of but discrepancies in form between outer and inner 
elements less marked in youth and earlier disappearing with age. 
Third upper molar with anterior transverse loop similar to that 
of m^ but with outer, narrowed portion relatively less developed ; 
following this are an inner and two outer triangles, closed or 
variously opened, and a posterior longitudinal loop of variable 
form ; inner triangle the largest of the three, though usually 
not much exceeding antero-extemal triangle; postero-extornal 
triangle decidedly smaller than either of the others ; all three 
triangles may be completely isolate<l from each other and from 
terminal loops, or all may be open at both sides, leaving a 
continuous dentine area along middle of crown; usually the 
enamel of the two sid(3s comes in contact at one or more points, 
and in the majority of specimens the inner triangle is completely 
or essentially closed. The tcirminal loop when at its smallest is 
short and perfectly simple in form, its greatest diameter oblique 
to the tooth-roAv and equal to a little more than half that of 
anterior loop ; when at its largest its greatest diameter distinctly 
exceeds that of anterior loop, a shallow but evident re-entrant 
angle is developed at its anterc^external base just behind second 
outer closed triangle, and its inner side is cut by a deep 
re-entrant angle extending across to enamel of outer side.* 
In its most simple form the tooth has three salient and 
two re-entrant angles on each side; in its most complicated 
form it has throe salient and three re-entrant angles on outer 
fflde, four salient and four re-entrant angles on inner side. First 

This angle is best developed during the earlier and middle stages of 
crown- wear; later it tends to become obsolete at a less advanced stage 
than those forming part of the strictly normal pattern. The frequency of 
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lower molar with a narrowly crescentic, somewhat unsym- 
metrical posterior transverse loop, three inner and three oyter 
closed or partly open triangles, and a short rounded anterior 
loop ; outer side with three well defined salient angles and the 
same number of re-entrant angles, inner side with four well 
defined salient angles and four re-entrant angles ; the number 
of salient angles on either or both sides may bo increased by 
one through' the assumption of a distinctly angular form by the 
base of the anterior loop, this occurring more frociuently on the 
outer than on the inner side. The folds are moderately angular, 
those^ of inner side slightly the larger, but the contrast in size 
and form is much less evident than in the upper teeth. Second 
and third lower molars essentially alike in form, each consisting 
,♦ of three transverse loops, three inner and tliroe outer salient 
angles, and two inner and two outer re-entrant angles, these last 
better developed in than in W3, in which the anterior re-entrant 
angle is sometimes obsolete. The first and second loops of 
and the second loop of Wj often show a tendency to becjome 
partly or almost completely divided into two triangles, a 
peculiarity more evident in the second t(X)th than in the third. 

liemarka. — Kvoiomys glareolua is the common, widely-dis- 
tributed European representative of the genus. It is divided 
into nine geographical races. The forms inhabiting Groat 
Britain and the central portion of the Continent are small, 
while those of western Norway, the Alps, Pyrenees and the 
mountains of southern Italy are noticeably larger. There seems 
little doubt, however, that intergradatiiin between the small 
and large forms takes place in every instance, though as yet it 
can be satisfactorily demonstrated in the case of glareolm and 
nageri only. 


its presence or absence is also largely a racial character, as may bo soon 
from the following tabular statement 


E. glarcolus glareolus 

Numl)cr of 
ftpecimuKH. 

100 ... 

Anglo 

present. 

51 .. 

Angle 

absent. 

49 

Percentage of 
specimens with 
angle present. 

. 61-0 

E, gUireolm hriiannicus .. 

43 .. 

11 

32 

. 25-6 

E, glareolus suecicus 

37 .. 

12 .. 

25 

32-4 

E. glareolus istericus 

56 .. 

36 .. 

20 

64-3 

E, glareolus mrvegicus 

20 .. 

5 .. 

15 

. 25-0 

E, glarcolus vasconiui 

29 .. 

8 

21 

27-6 

E. glarcolus Jielveticus 

100 

68 .. 

32 

68-0 

E, glareolus nageri 

100 .. 

86 .. 

15 

. 85-0 

E. glareolus kallucalis 

1 .. 

1 .. 

— 

. 

E, skomerensis 

15 .. 

14 .. 

1 

. 93-3 

E. exsarius 

22 

22 .. 

0 

. 100 

E, rutilus 

16 

16 .. 

0 

.. 100 

E. rufocanus 

16 

1 .. 

15 . 

6*2 
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Evotomys glaubolus glareolus Schreber. 

1780. Mus glareolus Schrober, Saugthiere, iv, p. 680, pi. cxcb (Lolland, 
Denmark). 

1792. Mus Tutilus minor Kerr, Anim. Kingd., p. 237 (Casan and Goettingen). 
Based on Pallas, Glires, p. 247. Not Mus rattus minor Kerr, 
Anim. Kingd., p. 229. 

1792. IMus rutilus] 0 mimr Donndorlf, Zool. Boytrago, i, p. 452. Based 
on Pallas, Glires, p. 247. 

1803. Lemmus arvalis Gooff roy, Catal. Mammif. du Mus. Nat. d’Hist. Nat., 
p. 185 (Meudon, Seine, France). Not Mus arvalis Pallas. 

1828. Arvicola fulvus Millet, Faunc do Maine-et-Loire, it, p. 40 (Angers, 
Maine-ot-Loire, Franco). Not Lemmus fulvus Gooffroy, 1803. 
1831. Hypudseus hereynicus Meblis, Isis, p. 876 (Harz Mountains, Germany). 
1834. Lemmus ruhidus Baillon, M6m. Soc. Royale d’Emulation d’ Abbeville, 
1833, p. 54 (Abbeville, Somme, Franco). 

1834. IT[ypudii‘us'\ glareolus Melchior, Deii Dansko Stats og Norgos 
Pattodyr, p. 116. 

1836. Arvicola rufesccns do S61ys-Longcbamps, Essai Monogr. sur les 
Gampagnols des Environs de Li^ge, p. 13 (Longchamps-sur-Ger, 
Belgium). 

1842. Arvicola pratensis F. Cuvier, Hist. Nat. des Mammif., vii, Tabl. 
Gen. et M6tb. Described and figured in Livr. 68 of same work, 
1834 (Abbeville, Somme, France). 

1857. Arvicola glareolus a. Blasius, Saugethiore Deutschlands, p. 337 (part). 
1896. E\votomys'] glareolus Miller, North American Fauna, No, 12, p. ‘44, 
July 23, 1896. 

1900, Evotomys Iver cynic/us luircynicus Miller, Proc. Washington Acad. 
Sci., II, p. 100, July 26, 1900 (part). 

1900. Evotomys hercynicus ruhidus Miller, Pr'oc. Washington Acad. Sci., 
li, p. 102, July 26, 1900. 

1909. Evotomys glareohis Millor, Ann. and Mag. Nat. Hist., 8th ser., in, 

pp. 419-420, May, 1909. 

1910. Evotomys glareolus Trouessart, Faune Mamm. d’Europe, p. 170. 

Type locality , — Island of Lolland, Denmark. 

Geographical distribution, — West-central Europe north of the 
*Alps and Pyrenees and south of the Baltic ; from the Atlantic 
coast oast to Silesia ; north-eastern limit of range not shown. 

Diagnosis . — (lonoral colour above dark, but usually rather 
bright, the dorsal reddish arba broad and diffuse ; usual measure- 
ments of adults : hind foot, 16 '6 to 18 mm., condylobasal 
length of skull, 23 to 24*6. 

Colour . — Winter pelage; red dorsal area diffuse and ill- 
defined, extending from eyes nearly to base of tail and tending to 
'spread slightly over sides. In general colour it is very nearly 
the mars-brown or prouts-brown of Ridgway, usually with a 
tinge of russet, the exact shade resulting from various combina- 
tions of cinnamon-rufous, vinaceous-rufous and black. Sides and 
cheeks dull brownish buff thickly sprinkled with black. The 
colour of sides merges insensibly into that of back and passes 
abruptly into the strongly buff-tinged grey of belly. The buff 
wash on ventral surface is variable, but usually conspicuous. 
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Hairs everywhere slaty at base, this colour a{)pearing irregularly 
at surface on sid(fs and underparts. Feet whitish, distinctly 
tinged with brown. Ear like dorsal red area. Tail sharply 
bicolor, dark brown above, soiled white below. 

Shull and teeth , — Skull small, nearly the minimum for the 
species (see Table of measurements, p. 650) ; auditory bulko not 
abruptly inflated on inner side, a character scarcely appreciable, 
however, except on comparison with IS, tjlareolus ietericus, Thinl 
upper molar with third inner re-entrant angle present in about 
one-half the specimens examined (see p. 631). 

Menmrements , — External measurements of adult male and 
nearly adult female from Nystad, Tjolland, Denmark : Iic^kI and 
body, 102 and 96; tail, 51 and 47 ; hind foot, 17*6 and 17*6. 
Adult male from Hilh^rod, Zealand, Denmark : hefid and 
Inxly, 98; tail, 44; hind foot, 16*5; ear from meatus, 13*5. 
Average and extremes of ten adults from Brunswick, (lermany : 
head and body, 102*5 (98-111); tail, 47*3 (40-54) ; hind foot, 
17*1 (16 *6-1 7 *6). Two adult males from Mauseklippe, Harz 
Mts., Germany: head and body, 108 and 102 ; tail, 45 and 52 ; 
hind foot, 16*6 and 1 7. Adult male and female from Guines, 
Pas-de-Calais, France : head and body, 101 and 97 ; tail, 57 
and 59; hind foot, 17*5 and 18*5. Two adult males from 
Barbizon, Seine-et-Marne, France: liead and Inxly, 103 and 108 ; 
tail, 54 and 47 ; hind f(K)t, 17*6 and 17*8. For cranial 
measurements see Table, p. 650. 


Specinuins examined . — One hundred and eighty-six, from the following 
localities : — 

Denmark: Ilillorod, Zealand, 7; Nystad, Lolland, 7 (U.S.N.M.); 
Odense, Fyn, 2. 

Holland: Oostorbeok, Guolderland, 1; near Ijoidon, 2 (U.S.N.M.). 
Belgium : Waremme, Li6go, 28 (U.S.N.M.) ; Marodsous, Li^go, 16 ; no 
exact locality, 1. 

France : Guines, Pas-de-Calais, 2 ; Pont do Briquos, Pas-de-Calais, 5 ; 
Dinan, Gotes-du-Nord, 4; Barbizon, Soine-ct-Marne, 0; Mont-Dore, Puy- 
de-Ddme, 3; Ligni^res - Sonneville, Charento, 16 (Mottaz); Cadillac, 
Gironde, 1 (U.S.N.M.) ; Foret de Bouconno, Gers, 1 ; Lyons, Khono, 1. 

Germany : Brunswick, 44 (B.M. and U.S.N.^I.) ; Babronberg, Harz 
Mts., 2 (U.S.N.M.); Mauseklippe, Bodothal, Harz Mts., 6 (U.S.N.M.); 
Ingelheim, liheinhessen, 6; Strassburg, 4; near Magdeburg, Saxony, 5; 
Tharandt, Saxony, 1 ; Saxony, no exact locality, 1 ; Niesky, Silesia, 6 ; 
Gross Hennorsdorf, Silesia, 2; Wolfshau, Silesia, 4 (U.S.N.M.). 
Austria-Hungary ; Haida, Arva, Bohemia, 1 (not typical). 


2 d, 5 9. Hillerod, Zealand, Den- O. Thomas (c & p). 
mark. 

1 st. Odense, Fyn. Prof. Sundeval (p). 

9. Oosterbeck, Guclderland, 0. Thomas (c & p). 
Holland. 

4 d, 4 9. Maredsous, Li^ge, Bel- Rev. L. Warnau (p). 
glum. 

1. Belgium. E. de S^lys Long- 

champs (p). 

d, 9. Guines, Pas-de-Calais, O. Thomas (c & p). 
France. 

d, 4 9. Boulogne, Pas-do-Calais. O. Thomas (c & p). 


98. 6. 7. 13-19. 

49. 11. 1. 5. 

98. 2. 1. 15. 


8. 10. 18. 1-8. 
45. 7. 58. 

94. G. C.a6-17. 
98. 1. 9. 16-20. 
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4 ($. 

8 6^6 9. 
1 . 

2 (J, 1 9. 

2 <y, 4 9. 
2 rf, 2 9. 

3. 

2 . 

9al. 

]. 

2 6 , 9. 
2 c?, 9. 
c?, 9. 

<?. 


Dinan, Brittany. G. Barrott-Hamilton 

(c & p). « 

Barbizon,Soine-ot-Marno. G. 8. Miller (c). 
Lyons, Bhono. Purchased. 

Forfit de Bouconne, Gers. O. Thomas (p). 

(A. liohcrt.) 

Brunswick, Germany. G. Barrett-Hamilton 

(c <fe p). 

Ingelheim, Rheinhossen. C. Hilgcrt (c). 
Strassburg, Alsace. O. Thomas (r). 

(C. Moitaz,) 

Magdeburg, Saxony. Dr. W. Woltcrstorff 

(c & p). 

Ferrcnkrug, Magdeburg. Lord Lilford (p). 
Tharandt, Saxony. Berlin Museum (e). 

(Nitsclic.) 

Saxony. Dr. Thienomann (p). 

Niosky, Silesia, Germany. Dr. E. Hamilton (p). 
{W.Baer.) 

Niesky, Silesia. (W.Bacr,) Lord Lilford (r). 

Gross ironnorsdorf, Si- Lord Lilford (p). 
losia. (W. Baer.) 

Haida, Bohemia. Lord Lilford (p). 


8. 9. 29. 4-5. 
11. 1. 2. 48-44. 
8. 8. 4. 242-247. 
43. 10. 14. 9. 

6. 4. 1. 86. 

8. 9. 29. 6-7. 
11. 1. 2. 46. 

8. 11. 2. 46-51. 
8 . 8 . 10 . 122 - 
127. 

92. 12. 1. 18-20. 

8. 10. 19.^4-5. 
93. 1. 1. 21. 

45. 11. 15. 18. 
97. 12. 4. 24- 26. 

99. 1. 9. 23, 24, 
26. 

99. 1. 9. 22, 25. 
8. 10. 19. 1. 


EvOTOMYS GLAREOLU8 BRITANNICUS Miller. 

1832. Arvicola riparius Yarroll, Proc. Zool. Soo., London, p. 109 (England, 
no exact locality). Not of Ord, 1825. 

1900. Hfvototnys hercymeus britanniem Miller, Proc. Washington Acad. 
Sci., II, p. 103, July 26, 1900 (Basingstoke, Hampshire, England). 
Type in British Museum. 

1910. Evotomys glareolus britannicus Trouessart, Fauno Mamm. d’Europe, 
p. 170. 

Type locality. — Basingstoke, Hampshire, England. 
Geographical distribution. — Great Britain. 

Diagnosis. — Like Evotomys glareolus glareolus^ but colour 
usually less intense, and average size smaller (hind foot, 15*1 to 
17 mm. ] coiidylobasal length of skull, 21*4 to 24*2 mm.). 

Measurements. — Type (adult male, from Basingstoke, Hamp- 
shire, England) : head and body, 105 ; tail, 51 ; hind foot, 16*6, 
Average and extremes of eight adults from the type locality : 
head and body, 103*4 (98-107) ; tail, 49*3 (44-54); hind foot, 
16*3 (15*4-17). Two adult females from Aberia, Merioneth- 
shire : head and bexly, 100 and 101 ; tail, 48 and 45 ; hind 
foot, 16*4 and 15*8. Two aduB females from Dumphail, Elgin, 
Scotland : head and body, 102 and 110 ; tail vertobrsB, 55 and 51 ; 
hind foot, 16 and 16*8. For cranial measurements soo Table, 
p, 652. ^ 

.Specimens examined. — One hundred and eighty - three, from the 
following localities : — 

Scotland: Birnie, Morayshire, 2; Dunphail, Elgin, 5; Fochabers, 
Elgin ^Edinburgh), 1 ; Lhanbride, Elgin, 1; Cortachy, Forfar, 1 (Wilson); 
Dunkeld, Perthshire, 1; Loch Earn Head, Perthshire, 1; Windygates, 
Fife, 12 (Edinburgh) ; Dalmeney Park, Edinburgh, 2 ; Grantown-on-Spey, 
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Edinburgh, 1 (Wilson) ; Cromlix, Dunblane, 5 ; Blackwood, Lanarkshire, 5 ; 
Stookbriggs, Lanarkshire, 2 ; Drumlaurig Woods, Dumfriesshire, 2 ; Kirfcle 
Bridge, Dumfriesshire, 1 ; Dumfriesshire, no exact locality, 1 ; Crai^mero, 
Galloway, 8 (Edinburgh). 

Englano: Filey, Yorkshire, 1; Lanfair, Anglesey, 3; Llansligo, Angle- 
sey, 2; Plas Maclog, Anglesey, 1; Parkgate West, Cheshire, 1; Higher 
Sutton, Macclesfield, Cheshire, 1; Northenden, Cheshire, 5; Aberia, 
Merionethshire, 7 ; Langharne, Carmarthenshire, 4 ; Bridgend, Glamorgan- 
shire, 1; Swansea, Glamorganshire, 1; Colwyn Bay, Denbighshire, 1; 
Grimsby, Lincolnshire, 18 ; Waltham, Lincolnshire, 1 ; Herefordshire, 2 ; 
Arley, Staffordshire, 2; Choadlo, Staffordshire, 1; Swithland, Leicester-^ 
shire, 3; 'Lilford, Northamptonshire, 8; Oundle, Northamptonshire, 1; 
Iliston, Cambridgeshire, 1 ; Worcestershire, 1 ; Wormsley, Oxfordshire, 4 ; 
Lut6n, Bedfordshire, 2 ; Toddington, Bedfordshire, 1 ; Welwyn, Hertford- 
shire, 1 ; Lowestoft, Suffolk, 2 ; Chelmsford, Essex, 1 ; Hillingdon, Middle- 
sex, G ; Betchworth, Surrey, 2 ; Bletchingley, Surrey, 7 ; Godalming, 
Surrey, 2; Kingston, Surrey, 1; Sussex, 1; Basingstoke, Hampshire, 13; 
New Forest, Hampshire, 2 ; Everaloy, Hampshire, 8 ; Bombridgo, Isle of 
Wight, 4 ; St. Helens, Isle of Wight, 1 ; Salisbury, Wiltshire, 1 ; Pill-on- 
Avon, Somerset, 1 ; Blandford, Dorset, 1 ; Bridport, Dorset, G ; Northlow, 
Devonshire, 6. 


d. 

9al. 

4 d, 1 9. 

9. 

2 9. 

2 d. 
d,2 9. 

2 d. 

2 . 

d. 

d, 1. 

d. 

1 . 

d, 9 al. 
2d, 39. 
4 9. 

9. 

d. 

9. 

lal. 

lal. 

d. 


B i r n i 6, Morayshire, 
Scotland. 

Birnie, Morayshire. 

Dunphail, Elgin. 

Llaubride, Elgin. 

Dunblane, Perthshire, 

Dalmeny. Edinburgh. 

Cromlix, Stirlingshire. 

Stookbriggs, Lanark- 
shire. 

Drumlaurig Woods, 
Dumfriesshire. 

Kir tie Bridge, Dum- 
friesshire. 

Lanfair, Anglesey, 
Wales. 

Plas IMaclog, Anglesey. 

Northenden, Cheshire, 
England. 

Aberia, Merionethshire, 
Wales. 

Aberia, Merionethshire. 

Langharne, Carmarthen- 
shire. 

Bridgend, Glamorgan- 
shire. 

Swansea, Glamorgan- 
shire. 

Waltham, Lincolnshire, 
England. 

Herefordshire. 

Bishopstone, Hereford- 
shire. 

Worcestershire. 


E. K. Alston (p). 

Ucv. G. Gordon 
(c & p)- 

W. R. Ogilvio-Grant 
(c & p). 

W. Taylor (c & p). 

W. R. Ogilvie-Grant 
(c & p) . 

W. Evans (c p). 

W. R. Ogilvio-Grant 
(c & I‘). 

E. R. Alston (c & p). 

Jardine Collection. 

Miss D. Bate (c & p). 

0. Oldham (c & v). 

T. A. Coward (c & p). 

G. Barrott-Harailton 

G. H. Caton Haigh 
(c & p). 

G. Caton Haigh 
(c & p). 

W. B. do Winton 
(c & p). 

R. I. Pocock (c & p). 

C. Oldham (c & r). 

G. H. Caton Haigh 
(c & p). 

Rev. S. 0. Ridley 
(c & p). 

Rev. S. O. Ridley 
(o & p). 

J. S. Elliott (c & p). 


79. 9. 25. 68. 

88 . 11 . 22 . 1 . 

11. 1. 3. 209-210. 
11.1.3. 239-241. 
11. 1. 3. 238. 
11.1.3. 211- 212. 

11.1.3. 235-236. 
11.1.3. 243-246. 

79. 9. 25, 66-57. 

86. 7. 2. 9-10. 

11. 1. 3. 242. 

11. 1.3. 229-280. 

11. 1. 3. 234. 

11. 1. 3. 237. 

94. G. 5. 1-2/ 

11. 1. 3. 231. 

253-26G. 
11.1.3. 257-260. 

11. 1. 3. 232. 

11. 1. 3. 233. 

11. 1. 3. 213. ■ 

82. 1. 28. 1. 

81. 1. 1. 3. 

11. 1. 3. 214. 
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(5, 9. 

Wormsloy, Oxfordshire. 

W. R. Ogilvie-Grant 
(c & p); 

11.1.3. 215-216. 

9.\ 

(albino) 

Toddington, Bedford- 
shire. 

Joseph Scrivner 
(c & p). 

98. 2. 27. 1. 

(5. 

Welwyn, Hertfordshire. 

W. R. Ogilvie-Grant 
(c & p). 

11. 1. 3. 217. 

2 juv. al. 

Hillingdon, Middlesex. 

0. Thomas (c & r 

80. 10. 14. 1-2. 

<J, 3 9. 

Hillingdon, Middlesex. 

O. Thomas (c & r 

11. 1. 3. 219. 
250-252. 

J. 

Surrey. 

W. R. Ogilvie-Grant 
(c & p). 

11. 1. 3. 218. 

9. 

Kingston, Surrey. 

C. H. B. Grant (p). 

11. 1. 3. 404. 

9. 

Sussex. 

W. R. Ogilvie-Grant 
(c & P). 

11. 1. 3. 220. 

2 9. 

Basingstoke, Hampshire. 

G. S. Miller (c). 7. 7. 7. 2943-4. 

(7. 7. 7. 2944. Type of subspecies.) 

2 cJ, 9 9. 

Basingstoke, Hampshire. 

G. S. Miller (c). 

7. 7. 7. 2947-55, 
2976-7. 

J, 9. 

Now Forest, Hampshire. 

G. S. Miller (c). 

7. 7. 7. 2969, 
2937. 

4 4 9. 

Eversley, Hampshire. 

G. S. Miller (c). 

7. 7. 7. 2939-40, 
2956-7, 2972- 
3, 2978-9. 

2 <J, 2 9. 

Bembridgo, I. of Wight. 

W. R. Ogilvie-Grant 
(c & p). 

11. 1. 3. 221-224. 

9. 

St. Helens, I. of Wight. 

0. Thomas (c & r). 

11. 1. 3. 225. 

juv. 

Salisbury, Wiltshire. 

E. R. Alston (p). 

79. 9. 25. 59. 

9. 

Pill-on- Avon, Somerset. 

R. I. Pocock (p). 

11. 1. 3. 226. 

3 (5, 3 9. 

Northlew, Devonshire. 

R. 0. Wroughton (p). 

11. 1. 3. 227 
228, 261-264. 


Evotomys (jlakeolcjs suecious Miller. 

1900. Evotoniys hercynicus sziecicm Miller, Proc. Washington Acad. Sci., 
II, p. 101, July 20, 1900 ((Jpsala, Sweden). Typo in U.S. National 
Museum. 

1910. Evotofnys glarcolus suecicus Trouessart, Faune Mamm. d*Europo, 
p. 171. 

Type locality . — Upstila, Sweden. 

Geographical distribution, — Lowlands of Sweden, Finland and 
south-eastern watershed of Norway. 

.Diagnosis. — Similar to Eootomys glareolus glareolus, but red 
dorsal area narrower and loss diffuse, and sides, face, and rump 
more grey. 

Colour . — The elements of the colour are essentially as in E. 
glareolus glareolus, but the reddisli brown is more strictly confined 
to the back, and the grey element on sides is more conspicuous. 

Shull and teeth. — The skull and teeth resemble those of the 
typical race, except that third re-entrant angle on inner side of 
appears to be considerably less often present (see Table, 
p. 631). 

Measurements. — Type (young adult female from Upsala, 
Sweden) ; head and body, 96 ; tail, 42 j hind foot, 18. Average 
and extremes of six specimens from the type locality : head 
and body, 94 '3 (92-103); tail, 41 (38-43); hind foot, 16*9 
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(16 '4-17 *6). Average and extremes of eight specimens from 
Eggedal, Buskorud, Norway : hetid and body, 97*5 (9‘2-10fl'5) ; 
tail, 54*6 (52-59) ; hind foot, 16 ’G (16 *4-1 7). For cranial 
measurements see Table, p. 650. 

Specimens examined , — Ono hundred and four, from the following 
localities ; — 

Nouway: Asker, Christiania, 7 (B.M. and U.S.N.^I.); Lillehammer, 
Hedcmarken, 18 (U.S.N.M.) ;'Kggodal, Buskorud, 27 (U.S.N.M.); Spjosod, 
Telemarken, 33 (LT.S.N.M.j; IVIdlincn, Kristiansaint, 2; Holaakcr, Kris- 
tiaiisamt, 2. 

SwjdOKN: Kvickjock, Norbotten, 2 (B.M. and IT.S.N.^F.), identification 
notfpositive ; Upsala, 7 (U.S.N.M.); Medelpad, west Norrland, 2; Smil- 
land, 2. 


<5, 9. Medelpad, W. Norrland, 
Sweden. 

2. Smiiland. 

1. Kvickjock, Norbotten. 

2 6. Holaakor, 1900 ft. 

2 (5. Mdlmeu. 

9. Askor, Christiania. 


Lord Lilford (p). 8. 10. 19. 2-3. 

Prof. Sundovall (c). 49. 11. 1. 3, 5. 

Prof. Sundovall (c). 45. 10. 25. 7. 

li. J. Cuiiinghamo 98. 2. 28. 8-9. 
(c & r). 

Tl. J. Cuninghamo 98. 5. 2. 3-4. 

(c & p). 

Christiania Museum 93. 3. 1. 14-15. 

(K). 


EvOTOMYS nLAUKOIiUS ISTKBICUS Millor. 

1900. Evotomys Jiercynicus hercynicus Millor, Proc. Washington Acad. Sci., 
II, p. 100, July 26, 1900 (part ; specimens from Marxhoim, Bavaria, 
and Bustenari, Boumania). 

1909. Evotomys glareolus istericiis Miller, Ann. and Mag. Nat. Hist., 

8th scr.. Ill, p. 419, May, 1909. Type in British Museum. 

1910. Evotomys glareolus istericus Trouessart, Fauno Mamm. d’Europe 

p. 172. 

Tyjoe locality. — Bustenari, Prahova, Roumania (in the Car- 
pathians, north-west of Bucharest ; altitude 480 m.). 

Geographical distribution . — Drainage basin of the Danube, 
from Bavaria through Hungary to Roumania and probably to 
Bulgaria and the coast of the Black Sea. 

Diagnosis . — Auditory bullse more abruptly inflated on inner 
side than in the typical subsixjcies ; colour lighter and more 
yellow than in the other races, the red of rather narrow dorsal 
area a clear yellowish rufous. 

Colour. - Summer pelage: dorsal stripe narrow and well 
defined, not tending to spread over sides. It is rufous slightly 
varied with yellowish wood-brown, and rather thickly sprinkled 
with black-tipped hairs. Face, cheeks, and sides pale yellowish 
wood-brown, tinged with grey ; underparts varying from creamy 
white to a yellowish cream-bufT. Rump like sides, rather 
strongly contrasted with dorsal stripe. Feet greyish white. A 
dark shade at ankle. Ears thinly haired, like dorsal stripe in 
colour. Tail sharply bicolor,* brown above becoming darker at 
tip, soiled white below. Winter pelage : dorsal stripe slightly 
less sharply defined than in summer, the rufous paler but warmer, 
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considerably varied with wood-brown, but very inconspicuously 
sprinkled with black-tipped hairs. Face, ciieeks and sides more 
yellowish wood-brown than in summer, and scarcely tinged with 
grey. Rump slightly suffused with colour of dorsal area, and 
therefore less contrasted with back than in summer. Feet 
nearly pure white. 

Skull and teeth , — The skull resembles that of the typical race 
except that the auditory bullae are larger, their inner margins 
more nearly approaching each other, and rising more abruptly 
above level of basioccipital. Teeth as in E, glareolua glareolus ; 
third upper molar with third re-entrant angle on inner s^de 
present in about 64 per cent of fifty-six skulls examined. 

Measurements, -Type (adult male), from Bustenari, Roumania : 
head and body, 96 ; tail, 43*5; hind foot, 17*4; oar from 
meatus, 10*5. Average and extremes of five adults from 
Hatszeg, Hunyad, Hungary: head and body, 105*4 (99-111); 
tail, 45*4 (40-49); hind foot, 17*8 (17*4-18). Average and 
extremes of ten adults from Marxheim, Bavaria, Germany .* 
head and body, 96*0.(93-103); tail, 46*0 (43-49); hind foot, 
17*7 (17-18). For cranial measurements see Table, p. 651. 


Specimens examined, — Sixty-six, from the following localities : — 
Germany : Strass, near Burgheim, Bavaria, 5 ; Marxheim, Bavaria, 48 
(B.M. and U.S.N.M.). 

Austrta-HungarV : Csall6koz-Somorja,Pres8burg, Hungary,!; Hatszeg, 
Hunyad, Hungary, 11. 

Roumania : Bustenari, Prahova, 1. 


3cy. 

6 <J, 5 9. 

1 . 

8 d, 2 9. 
6 , 
d. 


Strasa, Burgheim, 
Bavaria. (Korhitz.) 

Marxheim, Bavaria. 

Csall6k0z-Somorja, Press- 
burg, Hungary. 

Hatszeg, Hunyad, Tran- 
sylvania. 

Hatszeg, Hunyad, Tran- 
sylvania. 

Bustenari, Prahova, Rou- 
mania. (W, Dodson.) 


Lord Lilfprd’(p). 8. 10. 19. G-8. 


Tiord Lilford (i*). 
Budapest Mus. (k). 


8. 10. 19. 9-18. 
94. 3. 1. 69. 

3. 2. 2. 35-44. 

3. 11. 8. 34. 


C. G. Danford (c). 
G. G. Danford (c). 


Lord Lilford (i»). 4. 4. 6. 72. 

(Type of subspecies.) 


Evotomys glarkolus norvkgicus Miller. 

1900. Evotomys norvegicus Miller, Proc. Washington Acad. Sci., ii, p. 93, 
July 26, 1900. Typo in U.S. l^tional Museum. 

1910. Evotomys norvegicus Trouessart, Faune Mamm. d'Europe, p. 16G. 

Type locality, — Bergen, Norway. 

Geographical distrihutlon, — Western Norway, north at least 
to Nordland ; apparently confined to the western watershed. 

■ Diagnosis, — Larger than Evotomys glareolus glareolus (hind 
foot in adults, 18*4 to 19 mm., condylolmsal length of skull, 
24*2 to, 26 * 2 mm.) ; skull noticetifily more robust than in the 
small races, the zygomata very abruptly spreading anteriorly; 
third upper molar usually with two re-entrant angles on inner 
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«side; rod dorsal area broad, not well defined from biiffy grey 
sides of bcxly. * ^ 

CbZ()wr.~- Summer pelage: dorsal stripe dull ferruginous 
slightly vari(xl with light wood-brown and much darkimtid by a 
uniform sprinkling of black-tipped hairs, fading rather abruptly 
into the light wood-brown of face, cheeks and sides ; rump wcmxI- 
brown tingcxl with rod in median line and forming jio noticeable 
contrast with colour of back ; underparts pale drab-grey, washed 
to a varying degree with yellowisli brown and irregularly < 
darkened by appearance at surface of slaty under colour ; feet 
dull Vhito, a dark shade at inner side of ankle ; tjiil sharply 
bicolor, dark brown above, whitish below. 

Skull . — Tlio skull is decidedly larger and jnore heavily built 
than that of Evotomys glarcolm glareolm and the other small 
races. Zygomata heavy, abruptly spreading anteriorly, the 
greatest zygomatic width at level of front of molar series. 
Postorbital processes distinct but very small. Brain-case 
moderately high and rounded, distinctly rectangular in outline 
when viewed from above. Nasals s({uarely truncate posteriorly a 
little in front of tips of nasal branches of premaxillaries. 

Teeth. — Tlie teeth are larger than those of true Evotomys 
glareolusy and tlio third upjH?r molar usually lias only two 
re-entrant angles on inner side. Otherwise they show no 
peculiarities. 

Meamrements. — Type (adult male from Bergen, Norway) : 
head and body, 108; tail, 57 ; hind foot, 18*6. Average and 
extremes of eight adults from Graven, llardaiiger, Norway : 
head and body, 109*8 (104 *6-1 15) ; tail, 57*5 (55-60 *5) ; hind 
foot, 18*7 (18*4-19). For cranial ine^isurejpent see Appendix. 

Specimens examined. — Twenty-six, from the following localities in 
western Norway: Mo, Ranen, Nordland, 2 (U.8.N.M.) ; Saltdalen, Bodft, 
Nordland, 3 ; Simdfjord, 1 ; Bergen, 4 (U.S.N.M.) ; Oplioim, Bergen, 2 ; 
Graven, Ilardanger, 14f 

3. Saltdalcn, Bodo, Norway. Dr. K. Collett (r). 84. 10. 31. 8 -10. 

Skull. Sondfjord. Dr. R. Collett (p). H4. 10. 13. 12. 

3, 9. Graven, Hardanger, U.S. Nat. Mus. (e). 6. 8. 6. 1-2. 

{Miss Stejneger.) 


Evotomys glakeolus VAscoNiiE Miller. 

1900. Evotomys vasconim Miller, Proc. Washington Acad. Sci., ir, p. 9G, 
July 2G, 1900. Type in U.S. National Museum. 

1910. Evotomys vasconim Trouessart, Faune Mamm. d’Europe, p. 1C8. 

Type locality, — Montrejeau, Haute-Garonne, France. 
Geographical distribution. — Pyrenees and region at their 
immediate base (at present known from the Frencli side only). 

Diagnosis, -^ize as in Evotomys glareolus norvegicus or slightly 
greater (hind foot in adults, 18*6 to 19*6 mm., condylobasal 
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length of skull, 25 to 26 mm.) ; third upper molar usually with, 
twoi^ re-entrant angles on inner side (see Table, p. 661) ; red of 
dorsal area narrower and not so bright, and sides less buffy. 

Me amrements,- -Type (adult male): head and body, 107; 
tail, 53; hind foot, 19. Adult female from Caterille, Haute- 
Garonne, Franco : head and body, 97 ; tail, 44 ; hind foot, 18*8. 
Adult male and female from THospitfilet, Arioge, France : head 
and bcxly, 11^ and 110; tail, 54 and 60; hind foot, 19*6 and 
•18*8. Two adult females from Porte, Pyrenees-Orien tales, 
France : head and body, 110 and 112 ; tail, 55 and 56 ; hind 
foot, 19 and 19. For cranial measurements see Table, p. 6i4. 

Specimens examined. — Thirty-four, from the followiug localities in 
France: Port6, Pyr6n6es-Oricntales, 11; rilospitalet, AriSjge, 5; Ax-les- 
Thormos, Ari6go, 4 ; Caterille, ITaute-Garonno, 6 ; Luchon, llaute-Garonnc, 1 ; 
Montr4‘jeau, Haute-Garonno, 2 (U.S.N.M.) ; Bareges, Hautes-Pyr4n<5cs, 5. 


c?,2 9. 

Port6, Pyr6n6es-Orien- 
tales, France. 

Port6, Pyr6n6es-Orion- 
tales. (^1. Bobert.) 

G. S. Miller (c). 

8. 8. 4. 248 -250. 

2cJ. 9. 

0. Thomas (p). 

8. 9. 1. 69-61. 

<J, 9. 

L’Kospitalet, Ari^go. 

{A. Bobert.) ' 

0. Thomas (p). 

8. 9. 1. 62-63. 

2 6. 

Ax-les-Thermes, Ari6ge. 

V. Builles (p). 

8. 3. 27. 12-13. 

J, 9. 

Ax-les-Thormes, Ari^ge. 

G. S. Miller (c). 

8. 8. 4. 262-263. 

6<J, 9. 

Caterille, Haute- 
Garonne. {A. Bobert.) 

0. Thomas (p). 

6. 4. 1. 87-92. 

9. 

Luchon, Haute- 

Garonne. (A. Bobert.) 

0. Thomas (p). 

0. 4. 1. 93. 

9. 

Bareges, Ilaut es- 
py r6n^ os. 

G. S. Miller (c). 

8. 8. 4. 261. 


Evotomy^ glabeolos iiKLVETicus Miller. 

1900. Evotamys hercynicus helveticm Miller, Proc. Washington Acad. Sci., 
II, p. 98, July 26, 1900. Type in British Museum. 

1910. Evotmnys glareolus helveticus Trouessart, Faune Maram. d’Europe. 
p. 171. 

Type locality. — Montauban, Haute-Savoie, Franco (near 
Geneva, Switzerland). Altitude, 900 m. 

Geographical distribution . — Jura Mountains; south through 
the non- Alpine parts of Switzerland and along the lower western 
portion of the French Alps. 

Diagnosis . — Intermediate bot^ween Evotomys glareolus glareolus 
and E. g. nageri in size (hind foot, 17 to 19 mm., condylobasal 
length of skull, 23 to 25 * 4 mm.), but colour somewhat paler and 
more buffy greyish than in either. 

Measurements . — Type (young adult male) : head and body, 95 ; 
tail, 45; hind foot, 18; ear, 15. Adult male and female from 
the type locality : head and body, 100 and 101 ; tail, 43 and 51 ; 
hind foot, 19 and 19. Average and extremes of ten adults from 
Cranves-Sales, Haute-Savoie : head and body, 101 (98-105) ; tail, 
49*2 (48-52); hind foot, 18-3 (17*6-19). Average and 
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extremes of ten adults from Barcelonnette, Basses- Alpes, France : 
head and body, 110*4 (103-117) ; tail, 55-3 (49-58) ; hind fpot, 
18*5 (17 • 6-18 • 6). iHve adults from Geneva, Switzerland: 
'head and body, 114’4 (103-122) ; tail, 47-8 (45-53) ; hind f(X)t, 
17*9 (17-18). Seven adults from St. Cergues, Vaud, Switzer- 
land : head and body, 107 (101-111); tail, 46 (42-50); hind 
foot, 17 ’8 (17 '4-18 *2). For cranial measurements see Table, 
p. 654. 

Specimens examined, — One hundred and twenty-nine, from the following 
localities : — 

SWitTZEBLAND I St. Cergues, Vaud, 27 (U.S.N.M. and Mottaz) ; Geneva, 
23 (U.S.N.M. and Mottaz). 

France: Montauban, Haute-Savoie, 21; Lucinges, Haute-Savoie, 12; 
Granves-Sales, Haute-Savoie, 12 ; Scientriers, Haute-Savoie, 8 (Mottaz) ; 
Barcolonnette, Basses-Alpes, 15 (B.M. and U.S.N.M.) ; Saint Paul, near 
Barcelounetto, Basses- Alpea, 11. 

6. Montauban, Haute- 

Savoie, 900m. France. 

(A, HoberL) 

6 6,5 9, Granves - Sales, Haute- 

Savoie. (A, Robert) 

6, 9. Barcolonnette, Basses- 

Alpes. 

4 <;, 2 9. St. Paul, Basses-Alpes. 

(O. Mottaz.) 

Evotomys olareolus naoeki Schinz. 

1845. IIyp[udasus'\ nageri Schinz, Synops. Mamm., ii, ^ 237 (Oberalpsee, 
Urserenthal, Uri, Switzerland). 

1857. Arvicola glareolus b. Blasius, Silugethiere Deutschlands, p. 337. 

1862. Myodes Ucolor Fatio, Kov. et Mag. de Zool., 2nd ser., xiv, p. 257f 
July, 18G2 (Genthal, Berne, Switzerland). Type in Genova 
Museum. 

1900. Evotomys nageri Miller, Proc. Washington Acad. Sci., ii, p. 94, 
July 26, 1900. 

1910. Evotomys nageri Trouossart, Faune Mamm. d’Europe, p. 167. 

Type locality. — Oberalpsee, near Andermatt, Uri, Switzerland. 
Geographical distribution. — -Alps (except westernmost portion) 
and mountains of northern Italy. 

Diagnosis. — Size slightly larger than in Evotomys norvegicus 
(usual measurements of adults: hind foot, 18*8 to 20 mm.; 
condylobasal length of skull, 25 to 26*2 mm.) ; third upper 
molar usually with three re-entrant angles on inner side ; dorsal 
red area narrow and dark, the sides of body dull greyish in 
evident though not conspicuous contrast. 

Colour. — Dorsal stripe rather well detined, extending from 
forehead to rump, but not showing much tendency to spread 
laterally. It is cinnamon-rufous slightly varied with pale 
broccoli-brown and inconspicuously darkened by a sprinkling of 
black-tipped hairs ; the resulting colour approaching chestnOt, or 
somet^g lighter and more yellowish. Face, cheeks and sides 


O. Thomas (p). 2. 6. 7. 1. 

(Type of subspecies.) 

O. Thomas (p). 5. 11. 18. 33-43. 

U.S. Nat. Mus. (b). 5. 8. 5. 3-4. 

O. Thomas (p). 8. 8. 10. 116-121. 
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light hair-brown fading to smoky grey on lower part of sides. 
B<imp light broccoli-brown tinged with reddish* broMu in median 
line, and forming in most specimens a distinct though not very 
noticeable contrast with dorsal stripe. Whole ventral surface 
pale smoke-grey, washed to a varying degree with yellowish 
brown, especially along median line, the slate-grey bases of the 
hairs appearing irregularly at surface. Feet dull white ; a dark 
shade at inner side of ankle. Ears thinly haired, dull reddish 
brown. Tail bicolor, dark brown above, buffy whitish below. 
The winter pelage tends to be darker than the summer pelage, 
with less contrast between colours of dorsal stripe and sideli ; but 
dull, brownish individuals are not infrequently met with in 
summer. 

Shill and teeth, — Skull largest among the Continental Euro- 
pean members of the group, E, glareolus hcdlucalis perhaps excepted. 
In form it shows no special peculiarities. Brain-case relatively 
large, a peculiarity more noticeable in smooth, young-adult skulls 
than in those which have become angular with advancing age. 
Zygomata not very abruptly spreading in front, the middle 
portion of the two arches usually almost parallel. Incisive 
foramina narrow (normal), the width of the two together about 
one-quarter length. Molars distinctly larger than in E, glareolus 
glareolus, but pattern of enamel folding with no other peculiarity 
than that the third re-entrant angle on inner side of ta* is usually 
present (see Table, p. 631). 

Measureti^nts. — Adult male from Les Plans, Vaud, Switzer- 
land : head and body, 105; tail, 65; hind foot, 19*8. Average 
and extremes of four adults from Brunig, Switzerland : head and 
body, 105-7; tail, 61-7; hind foot, 19*3 (18-8-20). Average 
and extremes of ten adults from Andermatt, Uri, Switzerland: 
head and body, 106-3 (101-112); tail, 64-5 (59-72); hind foot, 
18-8 (18-6-19). Average and extremes of four adults from 
Goschenon, Uri, Switzerland: head and body, 117 *7 (114-123); 
tail, 64-2 (62-68) ; hind foot, 19-6 (19-20). Two adult males 
from Gordola, Locarno, Ticino, Switzerland: head and body, 
103 and 103; tail, 62 and 65; hind foot, 19*6 and 19*3; ear 
from meatus, 13*5 and 13. Adult male and female from 
Lugano, Ticino, Switzerland : head and body, 106 and 107 ; tail, 
48 and 49 ; hind foot, 19*8 and 20. For cranial measurements 
see Table, p. 653. i 

Specimem examined , — One hundred and Beventy-hve, from the following 
localities : — 

Fbance : Chamonix, Haute-Savoie, 8 (U.S.N.M.). « 

Switzerland*. Les Plans, Vaud, 7 (U.S.N.M.); Zermatt, Valais, lO ' 

g J.S.N.Md ; Brunig, Berne, 20 (U.S.N.M.) ; Heiringen, Berne, 11 (U.S.N.M.) ; 

enthal, Berne, 1 (Geneva ; typei of bicolor Fatio) ; Lucerne, 2 ; Vitznau, 
Lucerne, 10 (B.M. and U.S.N.M.) ; Gdschenen, Uri, 8 (U.S.N.M.) ; Ander- 
matt, Uri, 49 (U.S.N.M.); Vulpera-Tarasp, Grisons, 14 (Rothschild); 
Gampfer, Grisons, 5 (Rothschild) ; Untervatz, Grisons, 3 ; Posohiavo, 
Grisons, 1 (Mottaz); Faido, Ticino, 1 (U.S.N.M.); Lugano, Ticino, 6 
(U.S.N.M. aifd Mottaz) ; Gordola, Locarno, Ticino, 8. 
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Italy: Padola, Gadore, 1 (Turin); Casamazzagno, Gadore, 1 (Turin); 
Geresole d’Alba, Turid, 2 ; Stupinigi, Turin, 1 (Turin) ; Monoalieri, Turin, 
9 (U.S.N.M. and Turin); Ambonasco, in mountains above Ghiavari, 
Liguria, 2 (Qonoa) ; no exact locality, 1. 


<J, 4 9. 

3 6 . 

2 6 , 9. 
9 . 
1 . 


Vitznau, Lucerne, Swit- 
zerland. 

Untervatz, Grisons. 
Locarno, Ticino. 

Turin, Italy. 

Italy. 


O. Thomas (c & p). 

Lord Lilford (p). 

O. Thomas (c & f). 
Dr. E. Festa (c & i»). 
Purchased (Brandt). 


5. 8. 3. 22r20. 

1. 11. 7. 15 -17. 

6. 8. 2. 15 -17. 

8. 8. 1. 3-4. 

53. 11. 19. 2, 4. .. 


Evotomys QLAREOLua HALLUCALis Thomas. 

1882. Arvicola glareolus Gavanna, Bull. Soc. Entomol. Ital., xiv, p. 87 
(Serra Grispo, Monte PoUino, Basilicata, Italy). 

1906. Evotomys nageri hallucalis Thomas, Ann. and Mag. Nat. Hist 
7th sor., XVIII, p. 221, September, 1906. Type in British Museum 
1910. Evotomys nageri hallucalis Trouessart, Fauno Mamm. d'Europc, 
p. 168. 

Type locality. — Santa Eufemia d*Asproinonto, Calabria, Italy. 

Geographical distribution. — High mountains of southern Italy. 

Diagnosis. — Externally similar to Evotomys glareolus nageri^ 
but undorparts less washed with yellowish brown ; skull with 
longer, narrower brain-case and rather shorter rostrum than in 
nagerij the incisive foramina shorter and wider than in the 
related forms ; teeth larger than in any other European species 
except E. caesarius and E, rufocanus. 

Colour. — Except that the underparts are a light grey washed 
with whitish cream-buff the colour is similar to that of Evotomys 
glareolus nageri. Line of demarcation along sides ill defined. 
Feet dull whitish, somewhat lighter than usual in E. g. nageri. 

Skull. — Although the only known skull is somewhat imperfect 
its form appears to be notably different from that of Evotomys 
glareolus nageri and the other members of the group in the 
decided elongation of the brain-case and a slight shortening of 
the rostrum. Length of brain-case measured from back of inter- 
parietal to line joining tips of postorbital processes nearly equal 
to zygomatic breadth, instead of decidedly less than zygomatic 
breadth as in the related large forms. Interorbital region 
rather wide and smooth, a character probably duo in part at 
least to the comparative youth of the specimen (roots of molars 
less tham 1 mm. long). Rostrum relatively shorter than in 
E. g. nageri, and incisive foramina much shorter and wider, the 
greatest breadth of the two together decidedly more than one- 
third length of foramen instead of about one-fourth as in the 
related species. 

Teeth. — The incisors are slightly more slender than usual in 
Evotomys glareolus nageri, though a few specimens from the Alps 
are essentially the same. Molars heavier than in E. g. nageri, 
though not peculiar in form, the length of the upper series more 

2 T 2 
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nearly approaching length of diastema than in any other European 
spficies except the similarly heavy-toothed* JE?. ceesarius. Third 
upper molar with well developed third inner re-entrant angle. 

Measurements, — Type (young adult male) : head and body, 
115 ; tail, 66 ; hind foot, 21 ; ear from meatus, 13. For cranial 
measurements see Table, p. 653. 

Specimen exarmned, — The typo. 

Bemarks. — Although at present very imperfectly known the 
south Italian Evotomys appears to l)e a well-characterized race. 

Aspromonto, Calabria. (A, Robert,) 0. Thomas (p). 6. 8f 4. 9. 

(Type of subspecies.) 

EVOTOMYS SKOMERENSIS Barrett-Hamilton. 

1903. Evotomys skomerensis Barrett-Hamilton, Proc. Boyal Irish Acad., 
XXIV, p. 316. Typo in British Museum. 

1910. Evotomys skomerensis Trouessart, Faune Mamm. d’Europe, p. 167. 

Type locality. — Skomer Island, off coast of Pembrokeshire, 
Wales. 

Geographical distribution, — Skomer Island. 

Diagnosis, — Size as in the other large European members of 
the genus ; tail about half as long as head and body ; colour 
above unusually light and bright, sharply and conspicuously 
contrasted with buffy white of underparts ; skull about as large 
as that of E, nageri, but with brain-case unusually ridged and 
angular, and nasals decidedly longer than diastema, rather 
abruptly narrowed near middle. 

Colour. — Winter pelage : upper parts a bright light reddish 
brown approaching the orange-rufous of Bidgway, a narrow area 
on sides paler and with a distinct buffy suffusion ; underparts 
and entire fore leg strongly contrasted whitish grey, faintly 
tinged with pale buff (the combination much paler than the 
cream-buff of Bidgway), the line of demarcation along sidt^s well 
defined; tail sharply bicolor, brownish above, pale cream-buff 
below ; feet buffy white above, pale hair-brown on furred portion 
of sole. Summer pelage not known. 

Skull. — The skull differs notably from that of Evotomys 
glareolus nageri utmA E. g. norvegicus in the short, broad, rather 
strongly ridged and angled lv*ain-case, the conspicuous develop- 
ment of the mastoid region, which stands out more strongly from 
general outline of brain-case than in any of the related species, 
and the unusual length of the nasals, which distinctly exceed 
the diastema. Instep of diminishing gradually in width from 
before backward, as in the related species, the nasals contract 
rather abruptly near middle, so that their general outline is 
almost spatulato. The nasals are more abruptly bent downward 
anteriorly than in E. glareolus nageri and E, g, norvegicus. 
Otherwise the dorsal profile is nearly flat, like that of the Alpine 
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animal. The depth of the entire skull from occipital region to 
anterior base of zygoSnata is relatively greater than in any of |;he 
other European species except E. csesaritis. Postorbital processes 
small but unusually prominent and well defined, a well developed 
ridge extending obliquely backward and upward from each 
process nearly to anterior edge of parietal. Rostrum and 
incisive foramina normal. Zygomata rather abruptly flaring, 
about as in E. glareolm norvegiais. Auditory bulla3 relatively 
larger than in the large forms of Evofomya glareolm. 

Teeth, — The teeth are essentially like those of Evotomya 
glareoiua nageri ; third upper molar normally with three re- 
entrant angles on inner side (see Table, p. 631). 

Meaauremenia,- (adult male): head and IxKly, 108; 

tail, 59; hind f<M)t, 18; e*ir from meatus, 13. Average and 
extremes of ten adults: head and b<xly, 109*7 (105-121); tail, 
55*5 (50-61); hind foot, 18*4 (18-19); ear from meatus, 
13*5 (13-14). For cranial measurements see Table, p. 656. 


Specimens examined, — Thirteen, all from Skomer Island (B.M. and 
U.S.N.M.). 

Y. H. ISIills (c <fe p). 3. 7. 4. 1-7. 

(3. 7. 4. 3. Type of species.) 

R. Drane (c & p). 4. 8. 5. 1. 

R. Drane (c & p). 11. 1. 3. 265-266. 


6 3, 2 9. Skomer Island, S.W. 
Wales. 

1 al. Skomer Island. 

2. Skomer Island. 


EVOTOMYS CiBSARIUS Miller. 

1896. Evotomys glareolus Barrett-Hamilton, The Zoologist, 3rd ser., xx, 
p. 98, March, 1896 (Jersey, Channel Islands). 

1908. Evotomys cmsarius Miller, Ann. and Mag. Nat. Hist., 8th ser., i, 
p. 196, February, 1908 Type in British Museum. 

1910. Evotomys cmsarius Trouossart, Fauno Mamin. d’Europe, p. 169. 

Type locality, — St. llelier, Jersey, Channel Islands. 

Geographical distribution, — Known only from the island of 
Jersey, Channel Islands. 

2)/af/no«w.— -General size as in the other large European 
forms, but tail distinctly less than half as long as head and body, 
and ear unusually shortened ; colour dark and rather dull ; 
essentially no line of demarcation on sides ; skull larger and 
more massive than in any of the Continental members of the 
genus, E. rufocanm not excepted. 

Colour, — Winter pelage : upper parts a rich, dark, reddish 
brown, approaching the cinnamon-rufous of Ridgway, but not so 
vivid, the sides of body and outer surface of fore leg lighter and 
suffused with dull buff, though not sufficiently to produce any 
marked contrast with back ; underparts a clear rich buff (between 
the buff and cream-buff of Ridgway), the line of demarcation 
along sides ill-defined ; tail sharply and conspicuously bicolor, 
blackish above, concolor with belly below ; feet a dusky grey 
above, rather dark brown on furr^ portion of sole. Summer 
pelage : red area restricted to back, and noticeably browner and 
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duller than in winter, the exact shade nearly hazel ; sides broccoli- 
broyn, in rather strong contrast with back, but fading insensibly 
into the dull buff of underparts. Tail and feet as in winter. 

SkulL — The skull is larger than that of any of the other 
European Evotomys* In form it differs from the others in its 
greater depth, more convex dorsal profile, and especially in the 
greater angle at which the nasals are bent downward. In the 
last character it is approached by E, skomerensis ; but the dorsal 
surface of br.ain-caso is not flattened as in the Skomer vole. 
Interorbital region wide, not tending to assume a cylindrical 
form as in E, rufocanus, the lateral ridges noticeable in old age 
but remaining wide apart, with a broad trough-like median 
groove. Brain-case relatively shorter and broader than in the 
Continental species, but less ridged and angular than in 
E. skomerenais. Postorbital processes rather large, but less 
Microtua-like than in E. rufocanua and with no trace of a ridge 
extending obliquely backward toward parietal such as occurs in 
E. akomerenaia. Nasals about as long as diastema, moderately 
spatulate in outline. Rostrum more robust than in any of the 
other European species ; incisive foramina normal. Auditory bullae 
large, not peculiar in form. Zygomata not very abruptly spread- 
ing, the median portion of the two arches parallel. 

Teeth. — Except for their larger size the teeth are essentially 
as in EvoUmya glareolua. Third upper molar with third inner 
re-entrant angle normally present (see Table, p. 631). Anterior 
loop of very short. 

Meaaurementa. — External measurements of type (not fully 
adult male) : head and body, 96; tail, 49; hind foot, 18; oar 
from meatus, 1 1 . Ayerage and extremes of ten adults : head 
and body, 111-5 (107-115); tail, 50*9 (48-58); hind foot, 19*3 
(18-5-20); car from meatus, 11-4 (11-12). For cranial 
measurements see Table, p. 657. 

Specimens examined. — Eighteen, all from the island of Jersey, 

2 6. St. Helier, Jersey. G. Barrett-Hamilton 3. 2. 11. 1-2. 

(c & p). (3. 2. 11. 2. Type of species.) 

5 J, 2 9. Trinity, Jersey. O. Thomas (p). 8. 9. 2. 12-17. 

(ii. II. Bunting.) 

EVOTOMYS RUTILUS Pallas. 

1778. Mus rutilus Pallas, Nov. Spec. Quadr. Glir. Ord., p. 246. 

1874. Evotomys rutilus Cones, Proc. Acad. Nat. Sci., Philadelphia, p. 187. 
1900. Evotomys rutilus Miller, Proc. Washington Acad. Sci., ii, p. 91, 
July 26, 1900. 

1910.. Evotomys rutilus Trouessart, Faune Mamm. d’Europe, p. 169. 

Type locality. — Siberia east of the Obi. 

Geographical diatrihutlon. — Arctic Asia and Europe, south in 
Norway to Tromso, and in Sweden to Norbotten. 

* With the possible exception of E. glareolus hallucaUs, adults of which 
have not been examined. 
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Diagnosis. — Size medium (hind foot about 18 mm. ; condylo- 
basal length of skulb 25 mm.) ; tail noticeably less than half as 
long as head and body, very densely haired, its pencil at Idast 
one-quarter as long as vertebrae ; dorsal area clear bright chest- 
nut, sharply but not conspicuously contrasted with colour of 
sides. 

Colour . — Dorsal stripe a clear bright reddish brown approach- 
ing the chestnut of Ridgway, faintly darkened by a slight 
admixture of black-tipped hairs. Sides and face ochraceous-buff. 
Underparts cream-colour or dull whitish, darkened by the slate- 
grey Jbases of the hairs, which show through irregularly at 
surface. Feet whitish. Ear concolor with dorsal stripe. Tail 
sharply bicolor, brownish tinged with red above, dirty white below. 

Skull . — In general the skull resembles that of Evotomys 
glareolus. Brain-case shorter and more squarish in outline when 
viewed from above, its upper surface, together with that of 
rather wide interorbital region somewhat flattened. Postorbital 
processes obsolete. Palate and mesopterygoid space relatively 
narrower than in E. glareolus ; posterior termination of palate 
usually not an entire-edged shelf, since the lateral groove on each 
side habitually opens freely into posterior narcs, thus isolating 
median portion of shelf from the outer extremities adjoining 
alveoli. 

Teeth. — Molars relatively smaller and weaker than in Evotomys 
glareolus. Enamel pattern essentially as in E, glareolus but 
re-entrant angles tending to bo deeper, those of the opposite 
sides more conspicuously alternating, and salient angles more 
acute, so that inner triangles of maxillary teeth 
seldom if ever assume a circular outline. An- 
terior outer re-entrant angle of nf fully as 
deep as second, the anterior portion of the 
tooth therefore never assuming the Alticolor-liVii 
aspect characteristic of that region in E. glareo- 
lus ; inner side of always with three deep 
subi^qual re-entrant angles. Second lower molar 
nearly or quite divided into four alternating 
closed triangles and a posterior closed loop ; fig. 120 . 

wf 3 showing a decided tendency to assume a EvoUnayn rutUvM. 
similar form owing to the depth and distinct Enamel pattern, x 6. 
alternation of its re-entrant angles. 

Measurements. — External measurements of an adult from 
Karesuando, Sweden (from well-made skin) : head and body,’ 98 ; 
tail, 23; pencil, 12; hind foot, 18. Adult from Lappmark, 
Sw^en (no exact locality) : hind foot, 17. For cranial measure- 
ments see Table, p. 657. 

Specimens examined. — Seventeen, from the following localities : — 

Nobway : Sydvaranger, 3 (U.S.N.M.) ; Porsanger, 2 (U.S.N.M.). 

Sweden : Lapland, no exact locality, 7 (B.M. and U.S.N.M.) ; T^meft, 
Lappmark, 8 (B.M. and U.S.N.M. ; Karesuando, Norbotten, 2 (U.S.N.M.), 
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Bemarks, — Externally Evotomys rutilus is distinguishable from 
the other European members of the genus * by ite short, abun- 
dantly-haired tail, and by the bright colour of its dorsal area. 
The weak molar rows and the peculiarities of the third upper 
molar are also diagnostic. Notwithstanding the weakness of the 
teeth the pattern of the enamel folding is characterized by 
unusually definite angularity and general firmness of line. 

1. Tome&, Lapland. Prof. Sundevall (p). 45. 10. 25. 9. 

2. Lapland. Prof. Sundevall (f). 49. 11. 1. 7-8. 

skiUl. Varanger Fjord, Fin- Dr. B. Collett (p). 84. 10. 81. 5. 

mark. ^ 

EVOTOMYS RUFOCANUS Sundevall. 

1846. Hypudoim rufocanua Sundevall, Ofversigt af Kongl. Vetensk. Akad. 
F5rhandl., iii, p. 122. 

1897. Evotomys rufocanua Bailey, Proc. Biol. Soc., Washington, xi, p. 122, 
May 13, 1897. 

1900. Evotomys rufocanua Miller, Proc. Washington Acad. Sci., ii, p. 89, 
July 26, 1900. 

1910. Evotomys (Craseomya) rufocanua Trouessart, Faune Mamm. d’ Europe, 
p. 173. 

Type locality, — Lappmark, Sweden. ’■ 

Oeographical distribution. — Northern Europe, south in the 
mountains of Norway to Dovre, east into Asia. 

Diagnosis, — Form essentially as in Evotomys glareolus, neither 
tail nor ear shortened ; size large, as in E. csesarius (hind foot, 
18 to 19, condylobasal length of skull, 26 ’6 to 27*6 mm.) ; skull 
and teeth heavy, the upper molars with salient angles more 
pointed than in the other European members of the genus, 
E. rutilus excepted ; w® normally with only two re-entrant angles 
on inner side ; dorsal stripe narrow, conspicuously contrasted 
with grey of sides. 

Colour. — Dorsal stripe well defined, narrow, extending from 
between eyes nearly to base of tail. Its colour is dark but 
rather bright, usually intermediate between hazel and cinnamon- 
rufous, inconspicuously sprinkled with black-tipped hairs. Sides 
a clear light grey formed by an intimate blending of hair-brown, 
whitish, black, and slate-colour. Whole underparts soiled buffy 
white, irregularly dulled by the slate-grey under colour. Cheeks 
and muzzle similar to sides but^slightly darker. Ear like dorsal 
stripe. Feet dirty white. Tail sharply bicolor, brownish 
above, dirty white below. In immature specimens the colour is 
dull, the dorsal stripe bister scarcely tinged with red, the sides 
less conspicuously grey. 

Skull. — The skull exceeds in size and massiveness that of any 
of the forms of Evotomys glareolus, in this respect essentially 
agreeing with that of E. csesarius. Interorbital region narrower 
and ifiore cylindrical than in any of the related species, zygomata 
:heavier and more abruptly and conspicuously expanded in front 
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of middle, and postorbital processes tending to spread laterally 
along posterior border of orbit as in Microtm rather thaji to 
assume the bluntly peg-like form characteristic of Evotomys, 
Brain-case rather long, the occipital region extended backward 
by the unusually broad interparietal. Basioccipital narrow as 
in E. glareoluSy not widened as in the large E. csesarius, its width 





Fiq. 127. 

Evotomys rvfocanus. Nat. size. 

along anterior suture equal to about ono-third length from suture 
to foramen magnum. Auditory bulhe rather largo, slightly more 
narrowed antero-intornally than in E, glareolus. Palate rather 
narrow but not peculiar in form. Anteorbital foramina relatively 
smaller (narrower) than in any of the other European members 
of the genus. Mandible without special peculiarities. 

Teeth, — Relatively to size of skull the teeth are larger and 
heavier than in the other European members 
of the genus, a peculiarity which is to the 
eye exaggerated by the contrast with narrow 
palate. The enamel pattern of the molars 
agrees with that of Evotomys glareolus in 
number and arrangement of the elements ; 
w* normally with only two re-entrant angles 
on inner side (see Table, p. 631), and with 
first outer re-entrant angle tending to be 
deep, as in E. mtilus. It is peculiar, how- 
ever, in a certain tendency to acuteness of 
the salient angles, a character especially *-"• 

noticeable in not fully adult individuals, and 
in the constancy with the triangles of all 
three upper molars and of become completely closed. 
Anterior loop of with inner re-entrant angle relatively deeper 
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than in E. glareolvs, so that main axis of loop appears to curve 
inward instead of outward. Roots of moMrs developing later 
in fife than in the other European species, the position of the 
inner extremity of upper teeth indicate by an evident capsule. 
Basal portion of m 3 usually well outlined on inner surface of 
mandible. 

Meamrementa , — External measurements of adult male from 
Lappmark, Sweden: head and body, 114; tail, 37; bind foot 
(dry), 18*4. Adult from Kvickjock, Sweden (well-made skin) : 
head and body, 110; tail, 40; hind foot, 18. For cranial 
measurements see Table, p. 657. •• 

Specimens examined, — ^Twenty-four, from the following localities : — 

Nobway : Varangerfjord, 1 ; Sudvaranger, 1 (U.S.N.M.) ; Stabursnaes, 
Porsanger, 2 (B.M. and U.S.N.M.) ; Kishand, Porsanger, 1 ; Porsanger, 1 
jp.S.N.M.); Molmen, Kristiansamt, 1; Sundal Fjeld, 1; Hyllingen, 
Trondhjem, 1 ; Tanen, Finnmarken, 2 (U.S.N.M.). 

Sweden : Karesuando, Norbotten, 3 (B.M. and U.S.N.M.) ; Lappmark 
(no exact locality), 1 ; Torned, Lappmark, 2 (U.S.N.M.) ; Kvickjock, Nor- 
Dotten, 6 (B.M. and U.S.N.M) ; no exact locality, 1. 

' Bemarka, — Evotomya rufocanua is so readily distinguishable 
from the other European members of the genus as to require no 
special comparison. So different is the animal from the better 
known species that it has been made the type of a special sub- 
genus Graaeomya, The discovery of additional species, notably 
Evotomya caeaariua, intermediate in character between true 
Evotomya and Craaeomya, and the fuller comprehension of the 
dental peculiarities of Evotomya nitilusy make such a division of 
the genus Evotomya appear to be no longer warranted. 

1 skull. Varangerfjord, Finmark, Dr. B. Collett (p). 84. 10. 81. 4-5. 

Norway. 

<J. Stabursnaes, Porsanger. Dr. B. Collett (p). 84. 10. 31. 7, 

6 skull. Kishand, Porsanger. Dr. B. Collett (p). 84. 10. 31. 6. 

6, Molmen, Kristiansamt. B. J. Cuninghame 98. 5. 2. 5. 

(c & p). 

Sundal Fjeld. E. Lort Phillips 94. 10. 22. 2. 

(C&P). 

9. Hyllingen, Trondhjem. G. Barrett-Hamilton 11. 1. 2. 114. 

(p). 

6. Karesuando, Norbotten, Stockholm Museiun 90. 8. 1. 15. 

Sweden. . (e). 

1. Kvickjock, Norbotten. Prof. Sundevall (p). 49. 11. 1. 11. 

<J. Lappmark. (G. Kolthoff.) . Lord Lilford (p). 11. 1. 1. 163. 

1. Sweden. Stockholm Museum 46. 6. 2. 70. 

(B). 


Genus MICROTUS Schrank. 

(Synonymy under Bub-geneia.) 

Oeographical diatribution . — Northern portions of northern 
hemisphere south in America to SQutbom Mexico and in Europe 
to the Mediterranean coast. 
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Characters , — Bony palate terminating posteriorly in a sloping 
median ridge and* two lateral pits j lower incisor with^ root 
extending to outer side of molar-roots, rising high above level of 
cutting surface of molars, and forming a noticeable protuberance 
on outer surface* of ascending portion of mandible at base of 
articular process; molars permanently rootless, growing con- 
tinuously from a persistent pulp and not wearing away in old 
age ; pattern of enamel folding characterized by acutenoas of 
salient angles ; mammw, 8 ; plantar tubercles, 6 ; neither fur, ’ 
external form, nor skull modified for aquatic or subterranean life. 

B^iarhs . — The genus Microtm as here understood, restricted 
to the species with normal skull, palate and enamel folding, 
8 mammic, 6 plantar tubercles, and no si)ecial modifications of 
external form, is the largest and most widely distributed group 
in the sub-family. About 100 species are now recognized, a 
number which will be materially increased as the fauna of the 
interior of Asia becomes better known. Fifteen H})ecies are here 
recognized as occurring in western Europe. Among them are 
represented two sub-genera. 


Sub-Genus MICROTUS Schrank. 

1798. Microtus Schrank, Fauna Boica, i, p. 72 (Microtus terrestria Sohrank 
= Mus arvalis Pallas). 

1817. Mynomes Bafinesque, Amer. Monthly Magazine, ii, p. 45 (Mynomes 
pratenais Bafinesque = Arvicola pennsylvanicus Ord). 

1886. Hemiotomys de S^lys-LongchampS; Essai monographique sur les 
Gampagnols dos environs de Li6ge, p. 7. Part (arvalis and 
terrestris = scherman). 

1857. Paludicola Blasius, Saugethiere Doutschlands, p. 33S. Part (amphu 
bius = scherman, nivalis and ratticeps). Not of Wagler, 1830. 

1857. Agricola Blasius, Saugethiere Deutschlands, p. 334 (agreatia), 

1867. Praticola Fatio, Les Campagnols du Bassin du L^man, p. 84 
(included amphibius = scherman, nivalis, arvalis, ratticeps and 
campestris = agrestis). Not of Swainson, 1837. 

1867. Sylvicola Fatio, Los Campagnols du Bassin du L4man, p. 68 
(agrestis). Not of Harris, 1782. 

1888. Microttia Lataste, Lo Naturaliste, ii, p. 348. 

1890. Campicola Schulze, Schriften Naturwiss. Viereins d. Harzes in 
Wernigerode, v, p. 24. Part (arvalis, subterraneua and campestris 
= agreatia). 

1894. Tetramerodon Bhoads, Proc. Acad. Nat. Sci., Philadelphia, p. 282 
{Arvicola tetramerua Bhoads). 

1896. Microtus Miller, North American Fauna, No. 12, p. 62, July 23, 1896. 

1899. Euarvicola Acloque, Faune de France, Mammif^res, p. 49 (agreatia). 

Type species. — Microtus terrestris Schrank == Mus arvalis 
Pallas. 

Oeographical distribution . — Northern portions of both hemi- 
spheres, south in America to southern Mexico, and in thb Old * 
World to Portugal, central Spain, the Mediterranean coast of 

2 u 2 ^ : 
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France, northern Italy, the central portion of the Balkan Penin- 
sula. Asia Minor and northern India. ' 

Viagnosis . — Principal characters as in the genus ; third upper 
molar with three re-entrant angles on inner side ; skull with 
brain-case narrow and high, or broader and more flattened, its 
surface ridged and angular ; interorbital region narrow, the 
temporal ridges well developed ; elements of posterior edge of 
palate well defined. 

Semarka , — The sub-genus Microtua contains most of the 
members of the genus. Twelve species are now known to occur 
in western Euroj)e. , , 

KEY TO EUBOPEAN POBMS OP THE SUB-GENUS MICROTUS, 

Second upper molar with two closed triangles on 

inner side M. agreslis, p. 662. 

Gondylobasal length of skull in largest individuals 
27 to 28*4 mm. 

First upper molar with third inner triangle 
usually present; underparts heavily washed 

with wood-brown (Hebrides| M. a. exml, p. 669. 

First upper molar with third inner triangle 
usually absent ; underparts slightly or not 
washed with wood-brown. 

Brain-case relatively long, the distance from 
condyle to back of interorbital constric- 
tion decidedly greater than zygomatic 
breadth (Alps and their immediate 
neighbourhood; marshes near mouth 

of Bhone) ' M.a. levemedU, p. 671. 

Brain-case relatively short, the distance from 
condyle to back of interorbital constric- 
tion about equal to zygomatic breadth 

(Scandinavia) M. a, agrestis, p. 668. 

Gondylobasal length of skull in largest individuals 
24'6 to 26*6 mm. 

Auditory bulla small and flattened, its greatest 
diameter (from paroccipital process to tip 
of anterior spine) contained about times 
in Gondylobasal length of skull (Portugal 

and north-western Spaii^ a. rozianus, p. 680. 

Auditory buUa large and innated, its greatest 
diameter contained about 8 times in condy- 
lobasal length of skull. 

Gondylobasal length of skull in largest indi- 
viduals 25 to 26 mm. (England and 

Bouthem Scotland) k M. a. hirtus, p. 678. 

Gondylobasal length of skull in largest indi- 
viduals 25*4 to 26*6 mm. 

General colour of upper parts darker, 
usually with decided tinge of russet 

(Northern and central Scotland) M. a. negleetua, p. 675. 

General colour of upper parts * lighter, 
usually with no decided tinge of russet 
(West-central Continental Europe).... Jf. a. p. 672.' 

Second upper molar with one closed triangle on 
^ iAner side. 

First lower molar with three re-entrant angles 

on outer side Jtf. ratUoeps, p. 708. 
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First lower molar with four or five re-entrant 
angles on outer^side. 

Nasals nloderately cuneate, their combined 
breadth posteriorly a little more than half 
their greatest breadth; diastema notice- 
ably shorter than nasals. 

Gondylobasal length of skull about 27 mm. ; 
upper tooth-row about 7 mm., the teeth 

not unusually robust (Central Spain) Jlf. cahrerm^ p. 701. 

Gondylobasal length of skull about 80 mm. ; 
upper tooth-row |ibout 8 mm., the teeth 
unusually robust ^South-eastern Spain) M, dentatus, p. 708. 
Nasals strongly cuneate, tneir combined breadtl i 
posteriorly much less than half that ante- 
riorly ; diastema usually longer than nasal, 
never noticeably shorter. 

Largest skulls with condylobasal length 
about 27 to 80 mm. 

Rostrum very shorthand deep (distance 
from front of zygoma to tip of nasal 
less than depth of rostrum through 
posterior extremity of nasall; nasal 
forming very conspicuous angle (about 
84°) with dorsal surface of interorbital 

region (Southern Hungary) M. angularis, p. 706. 

Rostrum normal in form (distance from 
front of zygoma to tip of nasal greater 
than depth of rostrum through pos- 
terior extremity of nasal) ; nasal not 
forming very conspicuous angle (about 
20°) with dorsal surface of intcrorbital 
region. 

Auditory bullai unusually large; upper 
molars with ostoodentine spaces re- 
duced (Thessaly) : M, liartingiy p. 704. 

Auditory bullae not unusually largo; 
upper molars with ostoodentine 
spaces of normal width. 

General form of skull narrow and 
agrestis-\\\ie\ median ridge of xios- 
terior termination of bony xialate 
without evident groove along su- 
ture ; zygomata not conspicuously 
expanded at middle; undorparts 
pale clear grey (Channel Islands). M, sarnius, p. 700. 
General form of skull broad, not 
agrestis-like; median ridge of pos- 
terior termination of bony palato 
with evident groove along suture ; 
zygomata conspicuously expanded 
at middle in adults; underparts 
brownish buff or buffy grey (Ork- 
ney Islands). 

Brain-case not flattened, the ratio 
of occipital depth, to width 
about 57; condylobasal length 
of largest skulls 28 to 29*6 mm. 

(South Orkney Islands) M, orcadensis, p. 694. 

Brain-case flattened, the ratio of 
occipital depth to width about 
58 ; condylobasal length of 
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largest skulls 26 ‘ 6 to 27* 6 xnm. 

(North Orkney Islands) Jf. sandayensis^ p. 696. 

First lower molar with anterior 
outer re-entrant angle obso- 
lete ; back decidedly greyish ; 
underparts scarcely tinged 
with yellowish brown (Sanday 

Island) M, e. aandayenHia, p. 697. 

First lower molar with anterior 
outer re-entrant angle usually 
well developed ; back not de- 
cidedly greyish; underparts 
strongly washed with yellow- 
ish brown (Westray Island)... M. «. weatrivt p. 698.* 
Largest skulls with condylobasal length less 
than 27 mm. 

Brain-case with occipital region noticeably 
flattened ; skull in general tending to 
assume a fossorial aspect (Alps).T 3f. incertus^ p. 690. 

Brain-case with occipital region not notice- 
ably flattened; skull in general not 


tending to assume a fossorial aspect. 

Interorbital region much elevated, so 
that dorsal proflle of skull is strongly 
convex (Asturias and Sierra de Gua- 
darrama) M. asturianusj p. 698. 

Interorbital region low, so that dorsal 
profile of skull is slightly convex or 
nearly flat arvaliSy p. 681. 


Skull narrow and rounded ; brain-case 
so long that distance from condyle 
to back of interorbital constric- 
« tion is greater than zygomatic 
breadth ^Roumania and southern 

Hungary) M, a. levia, p. 687. 

Skull broad and rather angular ; 
brain-case so short that distance 
from condyle to back of inter- 
orbital constriction is at most 
equal to zygomatic breadth. 

General colour greyish or brownish, 
the sides of body not conspicu- 
ously bufly (Eastern Germany) Jf. a. duplicatiia, p. 686. 

General colour a decidedly yellowish 
brown, the sides of body con- 
spicuously suffused with bufl. 

Size slightly smaller and colour a 
little less yellowish (Central 

Europe) Jf. a. arvedia, p. 688. 

Size slightly larger^and colour a 
little more yellowish (Pyre- 
nees) Jf . a. meridianua, p. 686. 

MICROTUS AGRESTIS Linnaeus. 

(Synonymy under subspecies.) 

‘ Geographical distribution . — Northern and central Europe from 
northern Scandinayia to the Alps, I^renees, Galicia and Portugal, 
end from England, Scotland and the Hebrides eastward. 
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Diagnosis . — Size small or medium (hind foot, 17 to 21 mm. ; 
condylobasal length of skull in -largest individuals, 24 '6 to 28*4 
mm.) ; second upper molar with well developed postero-intfirnal 
triangle ; first lower molar with four re-entrant angles on outer 
side ; skull moderately broad (ratio of zygomatic breadth to 
condylobasal length ranging from 53 to 60), the intertemporal 
region developing a distinct ridge with age ; length of brain-case 
measured from interorbital constriction to condyle equal to or 
greater than zygomatic breadth. 

External characters . — General form robust, the neck short 
and 4^hi^*k, the head large, wide and blunt, the ears inconspicuous ; 
logs short ; tail about one-third as long as head and body. Head 
large, broad posteriorly, tapering slightly to the blunt muzzle ; 
ear scarcely apiKiaring above fur, and extending, when laid 
forward, barely half-way to eye, its outline evenly rounded; 
meatal lobe well developed, its height at middle al)out 3 mm. 
Eye small, not very prominent, situated distinctly nearer to 
muzzle than to base of ear, its diameter contained about 3^ times 
in distance from inner canthus to muzzle. Nostril pad small, 
not very well defined, divided down middle by a narrow but 
evident groove continuous with that crossing upj)er lip ; nostril 
opening almost directly outward, its anterior margin noticeably 
swollen. Mouth small, the upper teeth very slightly projecting. 
Fore foot with inner digit reduced to a minute tubercle, whose 
dorsal surface is mostly covered by the closely appressed, highly 
arched nail ; third and fourth digits siib-e([ual and longest, fifth 
extending barely beyond base of fourth, second intermediate 
between fifth and third ; palmar tubercles five, well developed, 
occupying considerably more than half surface of palm, that at 
base of thumb is slightly the largest (more than twice as large 
as thumb itself), the others are sub-equal ; surface of palm betwepn 
tubercles slightly and inconspicuously granular. Hind foot 
moderately long and slender, the toes relatively short (lengtn of 
third digit a little less than one-third length of sole) ; inner digit 
extending scarcely to base of secoiul, outer slightly beyond base 
of fourth ; second, third and fourth sub-equal ; plantar tubercles 
six, all well developed, occupying distinctly more than half of 
suHace of region in which they lie ; with the exception of the 
sixth which is sub-circular in outline and only about half as large 
as the others, they are sub-equal in size and all are irregularly 
pyriform in outline ; surface of integument between tubercles 
finely granular ; behind last tubercle the sole is densely coverec^ 
with short hair. Claws simple, moderately curved, those of hind 
feet, toe for toe, slightly the longer. Tail extending slightly 
beyond outstretched hind foot, its annulations pronounced though 
often somewhat irregular, about 20 to the centimeter at middle ; 
hairs not sufficiently abundant to conceal annulations, but form- 
ing an evident though thin pencil, their length usually eq^al to 
width of two or three rings. Fur without special peculiarities of 
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distribution or texture, its quality somewhat harah and loose. 
Ma^pmae: p 2 — 2, i 2 — 2 = 8. 

Shull . — The skull is moderately broad and rather deep, attain- 
ing a marked degree of angularity in old age. Dorsal profile 
m^erately convex throughout, the interorbital region usually 
flattish, the nasals sloping forward at an angle of about 18°. 
Occiput sufficiently oblique for the condyles to be visible when 
skull is viewefl from above. Ventral profile with no special 
peculiarities ; contrast between occipital depth and that of rostrum 
very pronounced. Brain-case oblong, well squared anteriorly by- 
the prominent postorbital processes, its lateral borders nearly 
parallel except for the break caused by the zygomatic roots ; 
outer edges of parietals marked in old age by well developed 
longitudinal ridges which are continuous posteriorly with lambdal 
crest and which come together abruptly in front to join the 

interorbital ridge. No trace of 
sagittal crest ; lambdal crest repre- 
sented by the outer extremities 
only. Interparietal large, its area 
nearly equal to that of parietal, 
its form somewhat variable, but 
posterior border usually straight 
or nearly so, anterior border bicon- 
vex with median projection, the 
outer extremities rather abruptly 
truncate ; greatest antero-posterior 
diameter, exclusive of median pro- 
jection sensibly less than half 
transverse diameter. Depth of 
occiput when viewed from behind 
more than half width, the brain- 
case rising slightly above occipital 
level; paroccipital processes well 
developed, their tips extending 
noticeably beyond level of lower lip of foramen magnum, their 
bases continued upward as conspicuous, ridges along suture 
between occipital and squamosal. Floor of &ain-case without 
special features, the basioccipital with ill-defined median ridge; 
width of basioccipital along anterior suture contained about 
three times in median length. Ahditory bullas large, evenly 
inflated, without much spongy tissue, the surface smooth and 
« shining ; beak moderately developed, closely applied to outer side 
of base of pterygoid; region near meatus slightly flattened. 

. Interorbital region narrow,.sub-cylindrical, with distinct temporal 
ridges which eventually unite to form a definite median crest 
extending well forward to nasals. Zygomata wide spreading 
and short, a small portion near middle essentially parallel with 
, main 'axis of skull ; median expansion evident but not very wide ; 
':;4inteorbital foramen narrow and high, the plate forming outer 
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wall of canal rudimentary below, absent above. Rostrum slender, 
scarcely wider than interorbital region, rather deep proxiiiially 
but shallow anteriorly, the least depth behind incisors sli^itly 
greater than width in same region ; nasals broad anteriorly, 
abruptly narrowed at middle, the posterior termination pointed, 
blunt, or angular-emarginate, seldom extending behind level of 
middle of zygomatic root, and usually a little exceeded by nasal 
branches of premaxillaries ; incisive foramina long and narrow, 
slightly narrower posteriorly than anteriorly, extending from about' 
3 mm. behind incisors almost or quite to level of molar alveoli. 
Palate rather narrow (less than twice width of alveolus), marked 
by two longitudinal grooves continued back from incisive foramina 
to lateral bridges of posterior border ; median posterior ridge and 
lateral pits well defined, the anterior border of pits on level with 
first inner re-entrant angle of m*. Mesopterygoid space narrow, 
about 2^ times as long as wide, the pterygoids and hamulars 
straight. Ectopterygoid plate well developed, the ectopterygoid 
pit large and deep, not encroached on by bulla. Mandible robust, 
the portion in front of molars short ; inasseter ridge well developed ; 
coronoid process largo, its base brood, its extremity rising to level 
of condyle and distinctly curved backward ; articular process 
abruptly bent inward at level of base of incisor, the root of 
which does not as a rule, however, produce any marked swelling 
on outer side of process ; angular process well developed though 
rather slender, curved strongly outward. 

Teeih. -Upper incisors robust, strongly curved, the shaft 
forming almost exactly half a circle, the root producing a slight 
protuberance in lower portion of anteorbital foramen, the exposed 
part of tooth directed downward with a slight backward curve, 
the anterior face barely visible when skull is 
viewed from above ; section of shaft obscurely 
triangular with broadly rounded angles, the 
anterior face longest, the inner face nearly as 
long as anterior face, the postero-external 
face noticeably shorter than either of the 
others ; enamel covering entire anterior face 
and extreme anterior portion of inner face ; 
cutting area rather deeply but simply hol- 
lowed, the anterior (enamel) edge entire and 
nearly straight when viewed from in front, 
obliquely flattened and with rather abruptly 
backward-curved extremities when viewed Microtm agrentw. 
from below, the posterior edge usually with Enamel iiattem. x 6. 

. some irregular notches cut by the points of 
the lower teeth. Lower incisors much less strongly curved 
than upper incisors, their roots extending into base of articular 
process of mandible but not producing any noticeable swelling 
on outer surface ; section of shaft much like that of ^lpper 
mcisor, bub antero-posterior diameter relatively greater, and 
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' anterior border more strongly and evenly rounded, so that 
triangular outline is less evident ; distributfon of enamel essen- 
tially as in upper tooth. Molars moderately large relatively 
to size of skull, their enamel pattern well defined, with sharp 
salient and re-entrant angles ; upper teeth without noticeable 
contrasts in length of crowns, but n»i decidedly longer than 
either of the succeeding mandibular teeth. First upper molar 
normally with an anterior transverse loop and four alter- 
nating closed triangles; rarely a postero-internal loop similar 
to that in may be present ;* two re-entrant angles are 
' normally present on each side (a third on inner sido.^hdn 
postero-internal loop is present), they are sharply pointed and 
well defined, their points extending beyond median line of 
crown, those of outer side slightly narrower and deeper than 
those of inner side ; anterior loop crescentic in outline, its inner 
limb longer and narrower than outer limb (though its apex does 
not extend to level of those of inner triangles), its length 
decidedly less than greatest width of tooth, its main axis oblique 
to that of tooth-row ; inner and outer triangles essentially alike 
in form, those of inner side slightly the larger ; postero-internal 
loop when fully developed similar to that of w®, but more often 
rudimentary. Second upper molar with an anterior transverse 
loop, two outer and one inner closed triangles, a postero-internal 
rounded loop about half as large as the largest triangle, and two 
outer and two inner re-entrant angles ; anterior loop much like 
that of but wider externally than, internally, its long axis 
nearly transverse to tooth-row, its length nearly equal to greatest 
width of tooth ; closed triangles similar to last throe of preceding 
tooth ; postero-internal loop oval or elliptical, its long axis 
directed slightly forward. Third upper molar with anterior loop 
and three closed triangles essentially like those of m®, except that 
closed triangles are smaller and transverse loop is nearly 
symmetrical and about as wide as crown at middle ; l>?hind 
closed triangles lies a long terminal loop subtended externally 
by a slight notch and internally by a deep re-entrant angle ; 
this loop in its simplest form is indented at middle by a deep 
re-entrant angle which imparts to it a strongly curved crescentic 
outline, the anterior limb longer and more pointed than the 
posterior limb ; outer convex surface usually marked by a slight 
salient angle just behind poiil^t of attachment to second outer 
closed triangle ; in this, the most usual form, the tooth has three 
well developed re-entrant angles and four well developed salient 
angles on inner side, two well developed re-entrant angles and a 
notch and three well developed salient angles and a slight pro- 
jection on outer side ; in the most complicated form of terminal 

* The presence of this loop is a normal character in the Hebridean 
form, JIf. agrestis exsul, some trace of it being visible in ten of the fourteen 
specimens examined. Among the other races it appears to be uniformly 
uncommon, occurring in about five per cent, of the skulls seen. 
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loop the inner re-entrant angle extends across to outer side, 
isolating a second i^er closed triangle and leaving the posterior 
limb of crescent as a broad, rounded, backward-projecting, sif&ple 
loop, the inner side of which sometimes bears an incipient 
re-entrant angle. First lower molar with posterior transverse 
loop, three inner and two outer closed triangles, and a large 
anterior loop indented by a deep re-entrant angle on inner side 
and a shallow, more posterior re-entrant angle on outer side, the 
latter sometimes deep enough to meet point of inn^r re-entrant 
angle subtending the terminal loop, thus isolating a third outer 
ti^angle and r^ucing the loop to a crescent much like that 
terminating w* in its simpler form ; rarely the extreme antero- 
internal border of loop shows traces of a supplemental re-entrant 
angle ; inner side of tooth with five well developed salient 
angles and a rounded anterior projection (rarely showing a 
tendency to divide into two), and five well develop^ re-entrant 
angles (rarely a rudimentary sixth) ; outer side of tooth with 
three deep, definite re-entrant angles and a shallow fourth, and 
four well developed salient angles and a broadly rounded anterior 
convexity which sometimes develops a slight basal projection ; 
outer re-entrant angles wider and shallower than those of inner 
side, their points curved forward, the contrast between the two 
sides much more noticeable than in the maxillary teeth ; outer 
tHangles about equal in size to those on inner side of wd, inner 
triangles decidedly larger and more transversely elongated; 
posterior loop somewhat oblique, narrowly crescentic, slightly 
curved, its inner limb much the longer, its transverse diameter 
about equal to that of greatest width of crown. Second lower 
molar with transverse posterior loop, two inner and two outer 
closed triangles, two re-entrant and three salient angles on each 
side, the elements essentially like the corresponding portion of 
’ mi but slightly smaller ; occasionally the anterior (external) 
triangle develops on inner side a slight basal projection which 
may become sufiiciently pronounced to add a rudimentary salient 
and. re-entrant angle to those normally present. Third lower 
molar with three transverse loops, each side with throe salient 
and two re-entrant angles, those of inner side much the deeper, 
the antoro-external re-entrant angle often obsolete ; posterior 
-OOp larger than either of the others, more broadly crescentic in 
outline than terminal loops of mj and m,, though not essentially 
different in form, the outer limb practically absent ; first and 
second loops somewhat irregular and variable in form, the first 
usully truncate externally, the second usually with an angular 
projection at outer side. 

Remarks , — This species is recognizable among the European 
voles by the presence of the well developed postero-internal loop 
in the second upper molar. Externally it cannot always be 
distinguished with certainty, particularly in dry specifnens. 

: Throughout the greater part of its range, where the only other 
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member of the sub-genus is* Microtus qrvaligy ivlly adult 
ind^iduals may be recognized by their larger size, more hairy 
ears, larger tubercles on sole, and by the browner, less buffy 
coloration, the dark and light elements of which are more 
coarsely mixed. As might be anticipated from the animal's wide 
range, numerous local forms have been developed. Seven of 
these are now known. 

Microtus agrkstis aqrestis Linnaeus. 

1761. Mus agrestis Linnaeus, Fauna Suecica, 2nd cd., p. 11 (t7psala, 
Sweden). 

1766. [Mus] gregarius Linnaeus, Syat. Nat., i, 12th ed., p. 84 (Germany 
and Sweden). 

1792. Mus arvalis nigricans Kerr, Anim. Kingd., p. 239 (Renaming of Mus 
agrestis), 

1820. Lemmus arvaUs Nilsson, Skand. Fauna, i, p. 189 (not Mus arvalis 
PaUas). 

1841. Arvicola agrestis de S41ys-Longchamps, Bull, de I’Acad. Royale des 
Sci. des Arts ot Belles-Lettres de Bruxelles, viii,‘pt. 2, p. 236. 
1844. L[(imnms] insularis Nilsson, Ofversigt af Kongl. Votonsk.-Akad. 
Fdrhandl., Stockholm, i, p. 34, March 20, 1844. (OstgOtha 
Skarg&rd, Sweden.) 

1857. Arvicola agrestis a. Blasius, Saugethiere Deutschlands, p. 369 (part). 
1884. Microtm agrestis Latasto, Ann. Mus. Civ. Stor. Nat. Genova, xx, 
p. 256, March, 1884. 

1896. Microtus agrestis Barrett-Hamilton, Proo. Zool. Soc., London, p. 602. 
1910. Microtus agrestis Trouessart, Faune Mamm. d’Europe, p. 175 (part). 

Type locality, — Upsala, Sweden. 

Oeographical dwtrihution, — Scandinavian Peninsula ; eastward 
into Finland. Exact limits of range not known. 

Diagnosis, — Size large (hind foot, 18 to 19*4 mm.; condylo- 
basal length of skulls in largest individuals, 27 to 28 * 5 mm.) ; 
skull with brain-case tending to be relatively short, the distance 
from condyle to back of interorbital constriction usually about 
equal to zygomatic breadth ; first uppt^r molar rarely with small 
postero-iiiternal loop ; general colour above a light bister, below 
greyish with faint buffy cast. 

Colour, — Hairs of upper parts slate-black basally, those of 
underfur tipped (about 2 mm.) with a dull buff' intermediate 
between the ochraceous-bufiT and cream-buff of Ridgway (the 
extreme tips often dark), the longer hairs iridescent black. The 
general effect is a clear brown, rather lighter than bister along 
back and becoming somewhat buffy on sides, everywhere rather 
conspicuously “lined” by the longer black hairs. Underparts 
welMefined light silvery grey faintly washed with buffy and 
darkened irregularly by the slaty bases of the hairs. Feet and 
under surface of tail concolor with belly ; dorsal surface of tail 
dark brown. In winter the colour above is usually not so dark 
as in summer, and the “lining” on back is less conspicuous;, 



HIOBOTUS 


occasionally the shoulders are suffused with grey ; tail more 
noticeably bicolor than in summer, and underparts of body more 
silvery. / 

Skull and teeth, — Skull large, that of old individuals becoming 
strongly angular and developing a knife-like ridge in interorbital 
region. Brain-case showing no tendency to lengthen out 
posteriorly, the distance from back of interorbital constriction to 
posterior surface of condyle barely equal to zygomatic breadth. 
Teeth with no special peculiarities ; rarely* showing any trace 
of postero-internal loop. 

Measurements, — Average and extremes of hve tidults from 
Upsala, Sweden: head and body, 121 '8 (118-127); tail, 35*8 
(33-38); hind foot, 18*4 (18-19). Average and extremes of 
five adults from Medstugan, Jemtland, Sweden : head and l)ody, 
126-8 (123-132) ; tail, 35*6 (31-39) ; hind foot, 18-6 (18-19-4). 
Adult male from Porsanger, Norway : hind foot, 18. For cranial 
measurements see Table, p. 676. 

Specimens examined. — Seventy-three, from the following localities : — 

Nobway: Porsanger, 1 ((J.S.N-M.); Brekkebygden, Trondhjem, 2; 
Molmen, Kristiansamt, 4; Holaaker, Kristiansamt, 2; Hjerkin, Kris- 
tiansamt, 4 ; Sundal Fjeld, 1 ; Alverstrom, Bergen, 2 (U.S.N.M.) ; Bergen, 2 
(U.S.N.M.); Graven, Bergen, 3 (U.S.N.M.); Gausdal, 3 (B.M. and 
U.S.N.M.) ; Asker, Kristiania, 1 (U.S.N.M.) ; Smaalenene, 1 (U.S.N.M.). 

Sweden : Medstugan, Jemtland, 11 ; Upsala, 34 (B.M. ana U.S.N.M.) ; 
near Stockholm, 2. 


4 6. 

Molmen, Kristiansamt, 
Norway. 

B. J. Guninghame 

98. 5. 2. 6-9. 


(c & p). 


2 6. 

Holaaker, Kristiansamt. 

R. J. Guninghame 

98. 2. 28. 6-7. 

2 6. 

Hjerkin, Kristiansamt. 

(c & p). 

G. Barrett-Hamilton 

11. 1. 2. 46-47. 

1. 

(N, F. Ticehurst) 
Sundal Fjeld. 

(o & P). 

E. Lort Phillips 

94. 10. 22. 1. 


(c & p). 


1. 

Gausdal. 

Ghristiania Museum 

93. 3. 1. 12. 



(E). 


1. 

Gausdal. 

Miller Gollection. 

7. 7. 7. 4537. 

3 (5, 5 9. 

Mandal. 

B. J. Guninghame 

8. 8. 9. 30-87. 


<0 & p). 


1. 

Jemtland, Sweden. 

Baron E. de S41ys- 

45. 7. 5. 12. 


Longchamps (p). 


4d. 

Upsala. {0. KoUhoff.) 

Lord Lilford (p). 

0. 5. 15. 2-6. 

d, 9. 

Stockholm. 

Prof. Sundevall (c). 

45. 10. 25. 5-6. 


Microtus agbestis exsul Miller. 

1908. Microtus agreatis exsul Miller, Ann. and Mag. Nat. Hist., 8tb ser., i, 

p. 201, February, 1908. Type in British Museum. 

1909. Microtus agrestis insul Lydekker, Zool. Record, xlv (1908), Mamm., 

p. 74 (Accidental renaming of exsul), 

1910. Microtus agrestis exsul Trouessart, Faune Mamm. d*Europe, p. 176» 

Type locality . — ^North Uist, Hebrides, Scotland. 

Geographical distribution . — North and South Uist, Hebrides. 

* In a little more than five per cent, of the specimens examined. 
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Djiagnosis, — Size and cranial characters as in the large 
Microtua agreatis agreatia of Norway and Swed€)n ; first upper molar 
with small third inner loop usually present (in ten among fourteen 
skulls examined), almost as well develop^ as postero-internal 
loop in second tooth ; colour of underparts more brownish than 
in the other races. 

Colour, — Upper parts and sides darker and clearer (less 
russet) brown than in M, agreatia hirtua and M, a, neglectua, 
essentially as in true agreatia ; underparts rather heavily washed 
with brownish buff, this suffusion in many specimens becoming a 
definite, rather light ochraceous-buff. 

Skull and teeth, — The skull is not distinguishable with 
certainty from that of true Microtua agreatia, 
but is at once recognizable among those of 
the British races by its large size. Teeth 
with no peculiarities other than the unusual 
freciuency with which a definite postero- 
internal loop is present in m}. This occurs 
in no less than ten of fourteen skulls ex- 
amined, while in specimens of the other 
races it is present only eight times among 
- 136 skulls. 

Meaaurementa, — External measurements of 
type (adult female): head and body, 123; 

Microt,«agr€^i,«a,ui. 5 19 ; ear from meatus, 12. 

Enamel pattern, x 6, A second female from the same locality : 

head and body, 111 ; tail, 39 ; hind foot, 
18*5; ear from meatus, 12. Adult female from Loch Boisdale, 
South Uist : head and body. 111 ; tail, 44 ; hind foot, 18*5 ; ear 
from meatus, 12. For cranial measurements see Table, p. 677. 

Smdmens examined, — Fourteen, from the following localities in the 
Hebrides : North Uist, 11 (B.M. and Edinburgh) ; Loch Boisdale, South 
Uist, 3 (Edinburgh). 

Bemarka, — This form is of unusual interest on account of the 
presence as a normal character of a peculiarity of the enamel 
pattern occurring elsewhere in the species as a rather rare 
anomaly.* Its general unlikeness to the other British forms and 
similarity in certain respects to true agreatia of Scandinavia is 
also worthy of special note.f 

d, 8 9. N. Uist, Hebrides. J. F.^Davison (c & v). 6. 8. 1. 1-4. 

(6. 8. 1. 3. Type of subspecies.) 

1 al. N. Uist. J. A. Harvie Brown (p). 79. 9. 18. 2. 


* A postero-intemal loop in m} is sometimes foimd in the American 
Microtua permaylvaniduey a species with the same enamel pattern as 
M, agreatia. Such a tooth is figured in North American Fauna, No. 12, 
fig. 1. July 23, 1896. 

t For a discussion of the general problems of distribution involved in 
this animal’s presence in the Hebrides, see Stejneger, Smithsonian Miscell. 
Coll., XLViii, pp. 458-512, May 4, 1907, and Naturen (Bergen), xxxii^ 
pp. 193-202, 269-277, July-September, 1908., 
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Migbotus agbestis levebnedii Crespon. 

1844. A\rvicola\ levemedii Crespon, Faune M^ridionale, i, p. 78 (Marshes 
between St. Gilles and Aigues-Mortes, Gard, France). Type in 
l^imes Museum. 

1857. Arvicola agrestis a. Blasius, Saugethiere Deutschlands, p. 369 (part). 
1869. lArvicola agrestis] var. nigra Fatio, Faune Vert. Suisse, i, p. 241 
(Engstlen, Berne, Switzerland. Alt. 1750 m.). Type in Geneva 
Museum. 

1900. [ArvicoUi agrestis] rufa Fatio, Revue Suisse do Zool., viii, p. 472 
(Geneva, Switzerland). Type in Geneva Museum. 

1905. -Ar^licola] agrestis angustifrons Fatio, Arch. Sci. Fhys. et Nat., 
Geneve, 4th ser., xix, p. 191, February 15, 1905 (Moiringen, Berne, 
Switzerland. Alt. 650 m.). Type in Genova Museum. 

1905. Arv[icola] agrestis latifrons Fatio, Arch. Sci. Fhys. et Nat., Geneve, 
4th ser., xix, p. 194, February 15, 1905 (Geneva, Switzerland). 
Type in Geneva Museum. 

1910. Microtus agrestis Trouessart, Faune Mamm. d'Europe, p. 175 (part). 

Type locality, — Marshos between St. Gillos and Aigues-Mortes, 
Gard, France. 

Geographical distribution. — Alps, Jura, and neighbouring 
portions of Switzerland and France ; also in the extensive marshes 
on Mediterranean coast of France at mouth of the Rhone. 

Diagnosis. — Similar to Mierotus agrestis agrestis, but skull 
with brain-case tending to be longer and narrower, the distance 
from condyle to back of interorbital constriction usually greater 
than zygomatic breadth. 

Measurements. — ^Type (adult female) ; hind foot (dry), 20. 
Adult male from the type locality; head and Inxly, 131 ; tail, 
46 ; hind fcxit (fresh), 20 • 6, (dry), 20 ; ear, 1 1 • 8. Immature 
male from the type locality ; liead and body, 107 ; tail, 39 ; hind 
foot (dry), 20 ; ear, 1 1 • 8. Three adult males from St. Cergues, 
Vaud, Switzerland : head and body, 131, 132 and 133 ; tail, 37, 
33 and 38 ; hind foot (dry), 18*6, 19 and 19. Adult male from 
Meiringen, Berne, Switzerland: head and body, 127 ; tail, 40; 
hind foot, 18*6. For cranial measurements see Table, p. 676. 

Specimens examined. — Sixty-six, from the following localities : — 
Fbancb: Near St. Gilles, Gard, 6 (B.M. and Nimes); Montauban, 
Haute-Savoio, 1; Cranvcs-Sales, Haute-Savoie, 8/, Lucinges, Haute- 
Savoie, 2 ; Chamonix, Haute-Savoie, 1 (U.S.N.M.) ; Etupes, Doubs, 1. 

Switzerland : Geneva, 9 (Mottaz and Geneva ; types of latifrons Fatio 
and rufa Fatio among latter) ; St. Cergues, Vaud, 6 (U.S.N.M.) ; Che8i6reB, 
Vaud, 3 (Mottaz) ; V^16e de Joux, Vaud, 3 (Mottaz) ; Les Flans, Vaud, 1 
(U.S.N.M.); Grindelwald, Berne, 1 (U.S.N.M.); Moiringen, Berne, 20 
m.M., U.S.N.M. and Geneva; type of angustifrons Fatio among latter); 
Briinig, Berne, 1; Engstlen, Berne, 1 (Geneva; type of niger Fatio); 
Degersheim, St. Gallon, 1 (U.S.N.M.); Chur, Grlsons, 1 (U.S.N.M.); 
Oberholsen Valley, 1. 

Bemarks. — Though not well differentiated from true Microtus 
agrestis the Alpine form is usually distinguishable by its relatively 
more elongate brain-case, a character often more evident ii? sub- 
adult inchviduals than in those of more advanced age. The 
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material representing the marsh-inhabiting animal to which the 
name levemedii was originally applied is tcK> meagre to permit 
anj^ final decision as to the identity of this form with that 
occurring in Switzerland. The brain-case in the type as well as 
in the five other specimens examined is of the elongated form 
characteristic of the Alpine race as compared with true agrestis. 
The hind foot, however, appears to be rather constantly larger 
than in the Swiss animal. Eventually it may prove that the 
name levemedii must be restricted to this semi-aquatic vole, in 
which event the name niger of Fatio would be available for the 
Swiss form. 


4 6. Sfc. Gilles, Gard, France. 

6. Montauban, Haute-Savoio, 

900 m. (A, Robert,) 
cJ, 9. C r a n V e s - Sales, Haute- 
Savoie, 900 m. 

5 d, 9. Granves-Sales, Haute-Savoie, 

1200 m. (A. Robert.) 

9. Lucinges, Haute - Savoie, 

900 m. (A, Robert,) 

9. ;Stupes, Doubs. (C.Mottaz,) 

2. Meiringen, Berne, Switzer- 

land. 

1. Oberholsen Valley. 


G. S. Miller (c). 

O. Thomas (p). 

A. Bobert (c & p). 

0. Thomas (p). 

O. Thomas (p). 

O. Thomas (p). 
Tomes Collection. 

Tomes Collection. 


8.8. 4.233-236. 
6. 4. 2. 7. 


6. 4. 9. 8-9. 

5, 11. 8. 24-27, 
29, 32. 

6. 4. 2. 7-8. 

8. 8. 10. 115. 

7. 1. 1. 139-140. 


7. 1. 1. 138. 


Microtus agrestis uailloxi de S61ys-Longchamps. 

1841. Arv\icola\ hailloni^e S^lys-Longchamps, Atti della seconda Biunione 
degli Scienziati Italiani, Torino, 1840, p. 225 (Northern France ; 
Abbeville, Somme, from context). 

1845. ? A\rvicola\ intermedia Bonaparte, Atti della sesta Biunione degli 
Scienziati Italiani, Torino, 1844, p. 350 (cited as doubtful synonym 
of baiUoni, with de S41ys-Longchamps as authority). Nomeh 
nudum. 

1857. Arvicola agrestis a. Blasius, Saugethiore Deutschlands, p. 369 (part). 
1896. Microtus agrestis neglectus Barrett-Hamilton, Proc. ZooL Soo., 
London, p. 602 (part). 

1910. Microtm agrestis neglectus Trouessart, Faune Mamm. d’Europe, 
p. 176 (part). 

Type locality,— AhhewillQ, Somme, France. 

Oeographical distribution, — ^Western Continental Europe from 
the shores of the Baltic southward into central Germany and 
south-western Franco. Southern and eastern limits of range not 
known. 

Diagnosis, — Similar to Microtus agrestis agrestis but smaller 
(hind foot, 17 to 18*6 mm.; condylobasal length of skull in 
largest individuals, 24*5 to 26*6 mm.); skull" with brain-case 
tending to assume the narrower form characteristic of M, agrestis 
levemedii. 

Measurements, — Adult male from Hillerod, Zealand, Denmark ; 
head and body, 113; tail, 35; hind foot, 18*2; ear, 13*5 
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Average and extremes of seven adults from Brunswick, Germany : 
head and body, 116-2 (109-123) ; tail, 38-8 (36-44) ; hind foot, 
17*2 (16-6-18). Young-adult male from Guines, Pas-de-(Jalais, 
France: head and body, 103; tail, 34; hind foot, 17. Young- 
adult male from Barbizon, Seine-et-Marno, France: head and 
body, 98; tail, 32; hind foot, 17-6. Adult male from Porto, 
Pyrenees-Orieiitales, France : head and body, 120 ; tail, 41 ; hind 
foot, 17. For cranial measurements see Table, p. 678. 


Specwtens examined, — Forty-five, from the following localities 
Denmark: Hillorod, Zealand, 3; Skansen, Lolland, 1 (U.S.N.M.). 
CfiVRMANY : Brunswick, 28 (U.S.N.M.). 

France: Guines, Pas-dc-Galais, 1; Dinan, Gotes-du-Nord, 1; Manon- 
villo, Mourthe-et- Moselle, 1; Barbizon, Soino-et-Maruo, 3; Mont Dore, 
Puy-do-D6mo, 1 ; Solf6rino, Landes, 1 ; Fordt-de-Bouconne, Gors, 1 ; 
Port6, Pyr6n6os-Orientalos, 2 ; THospitalet, Ari6go, 1 ; Pyrenees, no exact 
locality, 1. 


d, 2 9. Hillerod, Zealand, Den- 
mark. 

6, Guines, Pas - de - Galais, 
Franco. 

6, Manouvillc, ]Mcurthe-et- 
Mosollo. (Latnont.) 
d, 9. Barbizon, Seine-et-Marno. 
d. Solf^rino, Landes. 

(A, llohert,) 

9. For^t de Bouconne, Gers. 
{A, Robert.) 

d, 9. Port6, Pyr6n6e8-Orientales. 

9. li’Hospitalet, Aritige. 
d juv. Mt. Dore, Puy-de- Dome, 
4600 ft. 


O. Thomas (c & i*). 

O. Thomas (c & r). 

Lord Lilford (p). 

G. S. Miller (c). 

O. Thomas (p). 

O. Thomas (p). 

G. S. Miller (c). 

G. S. Miller c). 

G. S. Miller (c). 


98. (5. 7. 20-22. 


94. 6. 6. 18. 


1. 11. 7. 12. 


8. 8. 4. 231-232. 
0. 4. 1. 75. 

G. 4. 1. 76. 


8.8.4.229-230. 
8. 8. 4. 228. 

8. 8. 4. 227. 


MicitOTUS AOiiKSTis iiiKTUS Bellamy. 

1839. Arvicola hirta Bellamy, Nat. Hist. South Devon, p. 373 (Devonshire, 
England). 

1847. Alrvicola] britannicus do S^lys-Longchamps, Kevuo Zoologique, 
1847, p. 307, October, 1847 (England). 

1847. lArvicola} hritcmnicus de S6lys-Longchampsl, Atti della ottona 
Biuniono degli Scienziati Italian!, Genova, 1840, p. 496. 

1857. Arvicola agrestis b. Blasius, Saugetbiero Deutschlands, p. 369 (part). 

1896. Microtm agrestis ncglcctus Barrett-Hamilton, Proc. Zool. Soc., 
London, p. 602 (part). 

1910. Microtus agrestis neglcctus Trouessart, Fauno Mamm. d'Europo, 
p. 176 (part). 

Type locality.— YeeXmpton, Devonshire, England. 

Geographical distribution. — England and the lowlands of 

southern Scotland. 

Diagnosis. — Size as in Microtm agrestis hailloni or slightly 

smaller (hind foot, 17 to 18 mm. ; eondylobasal length of skull 
.in largest individuals, 24*5 to 26 mm.); skull with brain-case 
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tending to assume the short squarish form characteristic of 
true agrestin ; upper parts noticeably tinged with russet, and 
belly heavily washed with wood-brown. 

Colour , — General effect of upper 
parts a tawny russet very indistinctly 
“lined” with black, the individual 
hairs slate-black basally, the light 
portion closely approaching orange- 
buff, though not so bright ; sides paler 
and with a noticeable buffy tinge ; 
underparts light ochraceous-buff, irre- 
gularly darkened by the slaty bases of 
'llCil hairs ; feet and under surface of 

tail concolor with belly ; uj)per sur- 
Bjr^ face of tjiil dark brown. 

J Measurements , — Average and ex- 
trcmes of five adults from the New 
FiQ. 132 . Forest, Hampshire : head and body, 

Mierotus agrestis hirtus. Nat. size. 113*4 (109—1 1 8) ‘ tail, 35 * 2 (»13— 39) ^ 

hind foot, 17*3 (16*6-18); ear, 

12*2 (11-13). Average and extremes of five adults from Graf- 
tonbury, Hereford : head and bofly, 113*2 (108-120) ; tail, 31*5 
(29-33); hind foot, 16*7 (16-18). Average and extremes of 
four adults from Great Grimsby, Lincolnshire : head and body, 
110 (108-112); tail, 29*2 (27-32); hind foot, 16*5 (16-18). 
For cranial measurements see Table, p. 678. 

Specimens examined, — Ono hundred and thirty-four, from the following 
localities : — 

ScoTiiAND*. Windygates, Fife, 4; Stockbriggs, Lanarkshire, 2; Black- 
wood, Lanark, 7 ; Crieff, Perthshire, 1 ; Drumlaurig Woods, Dumfries, 1 ; 
Kirtlo Bridge, Dumfries, 4; Wyseby, Dumfries, 3; Hawick, Roxburgh- 
shire, 1. 

England : Marsham, Yorkshire, 1; Dunham Park, Bowdon, Cheshire, 1 ; 
^ongcudalo East, Cheshire, 1; Grimsby, Lincolnshire, 19; Grainsby Hall, 
Lincolnshire, 6; Cheadle, Staffordshire, 1; Anglesey, Carnarvonshii o, 1; 
St. Bride’s, Pembrokeshire, 1 ; Sandringham, Norfolk, 1 ; Methwold Fen, 
Norfolk, 3 ; Lowestoft, Suffolk, 1 ; Rugby, Warwickshire, 1 ; Lilford, 
Northamptonshire, 3 ; Oundle, Northamptonshire, 3 ; Shelford, Cambridge- 
shire, 1 ; Cambridgeshire, no exact locality, 2 ; Graftonbury, Hereford- 
shire, 17 ; Boxmoor, Hertfordshire, 1 ; Hampton, Middlesex, 2 ; Godaiming, 
Surrey, 1 ; Earlsfield, Surrey, 7 ; Southerndown, near Bridgend, Glamorgan- 
shire, 1 ; New Forest, Hampshire, 20 ; Eversley, Hampshire, 1 ; St. Helens, 
Isle of Wight, 2; Alum Bay, Isle of Wight, 2; Bonchurch, Isle of 
Wight, 1 ; St. Leonards, Sussex, 1. 

2 <J, 9. Wyseby, Dumfriesshire, Miss D. Bate (c & p). 11. 1. 3. 267-269. 

Scotland. 

1. Drumlaurig, Dumfries- Sir W. Jardine (c). 86. 7. 2. 11. 

shire. 

9. Crieff, Perthshire. W. R. Ogilvie-Grant 88. 6. 30. 1. 

(c & p). 

d, d juv. Stockbriggs, Lanarkshire. E. R. Alston (c & p). 79. 9. 25. 54-55. 

9. Hawick, Roxburghshire. J. E. Harting (c &. f). 11. 1. 3. 289. 

9 imm*. St. Brides, Pembroke- Hon. G. Edwards 90. 12. 5. 2. 
(albmo) shire^ Wa^es, (o & p). 
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9 al. M a r s h a m, , Yorkshire, 
England. {J. Carter,) 
2 6, Bovvdon, Chosnire. 

{2\ A, Coward.) 

S 6, 9. Grimsby, Lincolnshire. 

(G. H. Caton Haigh.) 

2 6,29. Grimsby. (G. H, Caton 
ITaigh.) 

6, 9. Gheadio, Staitordshiro. 

6. Anglesey. 

2 d, 1 9. Oundlc, Northampton- 
shire. 

2 6, 2^^ Graftonbury, Hereford- 

shire. 

6. Sholford, Gambridgo- 
shire. 

2 st. Gambridgoshire. 

3 d, 4 9. Earlsfield, Surrey. 

2 6. Alum Bay. Isle of Wight. 
1. Boiichurch, Isle of Wight. 

19. Now Forest, Hampshire. 


MiOUOTUS AClttESTIS NKGLECTUS JeiiyilK. 

1841. Arvicola 'iicglectm Jenyns, Ann. and ^lag. Nat. Hist., 1st ser., vii, 
p. 270, Juno, 1841. 

1857. Arvicola agrestis b. Blasius, Saugothioro Deutschlands, p. 3G9 (part). 
1896. Microtus agrestis negUctm Barrett-Hamilton, Proo. Zool. Soc., 
London, p. 602 (part). 

1910. Microtua agrestis neglectus Troucssart, Faune Mamm. d*Europe, 
p. 176 (part). 

Type locality. — Moors near Megarnie Castle, Pertlishire, 
Scotland. 

Geographical distribution . — Iliglilands of Scotland. 

Diagnosis, — Like Microtus agrestis hirtus but size not so small 
(condylobasal length of largest skulls, 25*4 to 26*6 mm.), and 
colour of upper parts darker and more brownish. 

Colour. — The general hue of the upper parts is noticeably 
darker and browner than in the English form, closely resembling 
that of the Continental M. agrestis hailloni. The actual colour 
of the light element approximattis ochraceous-buff with a faint 
suggestion of tawny, and the general effect may perhaps be best 
descrilxxl as proute-brown slightly tinged with raw umber. 
Underparts varying from a dull silvery grey faintly tinged with 
buffy to a light buffy wood-brown. 

Skull and teeth. — The skull averages distinctly larger than 
that of M. agrestis hirtus^ though it shows no peculiarities of form. 
Some of the larger skulls might readily be confused with those 
of small individuals of M. agrestis agrestis or M. agrestis exsul; 
but their true identity is shown by the small auditory ))ull 89 , 
which retain the small size characteristic of the British races 
and Jlf. agrestis hailloni. The teeth show no peculiarities ; 

2x2 


W. B. Tegetmeier (p). 93. 8. 31. 1. 

G. Barrott-Hamilton 11. 1. 2. 4i-49. 

W- 

G. Barrott-Hamilton 11. 1. 2. 50-53. 
(P)* 

W. E. de Winton (p). 11. 1. 3. 240-219. 


E. W. H. Blogg (p). 
T. A. Coward (c & p). 
Lord Lilford (c & p). 


11. 1. 3. 287-288. 
11. 1. 3. 270. 

11. 1. 3. 271-273. 


W. E. de Winton 11.1.3.274-277. 

(c & p). 

Dr. Hans 
(c & p). 

J. Baker (c & r). 

C. H. B. Grant (c & i>). 

O. Thomas (c & p). 

Rev. C. A. Bury 

(c & p). 

G. S. Miller (c). 


Gadow 5. 1. 21. 1. 


39. 9. 29. 4-5. 
11. 1. 3. 278-284. 
11.1.3. 285-286. 
44. 9. 2. 5. 


7. 7. 7. 
2924. 


2906- 
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with postero-intemal loop present in the usual small percentage 
of individuals. 

A^eaaurements. — Two adult males from Kinloch, Rannoch, 
Perthshire : head and body, 120 and 120 ; tail, — and 43 hind 
foot, 18 i' lid 18’ 6 ; ear, 12 and 12. Adult female from the same 
locality ; head and body, 121 ; tail, 46 ; hind foot, 18*6. Two 
adult females from Beauly, Inverness : tail, 37 and 38 ; hind 
foot, 18 and 18. For cranial measurements see Table, p. 679. 

Specimens examined. — ^Thirteen, from the following localities in Scotland : 
Black Island, Cromarty, 1 ; Elgin, 1 ; Dunphail, Elgin, 1 ; Beauly, Inver- 
ness, 8 ; summit of Ben Nevis, Inverness, 2 ; Speam Bridge, Inverir^ss, 1 ; 
Stonehaven, Kincardineshire, 1 ; Kinloch, Eannoch, Perthshire, 8. 

(J, 2 9. Beauly, Inverness-shire, Hon. Margaret Fraser 8. 1. 4. 1-3. 
Scotland. (c & p). 

2 al. Ben Nevis, Inverness. W. R. Ogilvie-Grant 82. 10. G. 1-2. 

(c & I*). 

1 al. Stonehaven, Kincardine- E. Lort Phillips 85. 10. 5. 1. 
shire. (c & p). 

2 (5, 9. Rannooh, Perthshire. Hon. N. C. Roths- 8. 9. 14. 1-3. 

(F. J. Cox.) child (p). 

9. Dunphail, Elgin. W. R. Ogilvie-Grant 11. 1. 3. 405. 

(c & p). 

9. Elgin. W. R. Ogilvie-Grant 11. 1. 3. 404. 

(c & v). 

MiCROTUS AGUESTI8 ROZIANUS BoCagO. 

1865. Arvicola rozianus Bocage, Mem. Acad. Real das Scieucias do Lisboa, 
N.S., 111, pt. 2, p. 7 (articles separately paged). 

1910. MicroUis agrestis rosianus Trouessart, Fauno Mamm d'Europe, 
p. 177. 

Type locality, — Geria, near Coimbra, Portugal. 

Geographical distribution. — Portugal and north-westorn Spain. 
Limits of range unknown. 

Diagnosis. — Size and general appearance, so far as is kno'vn,* 
as in Microtus agrestis bailloni ; skull with auditory bulhc notice- 
ably flattened, and so reduced in size that the greatest diameter 
(from paroccipital process to tip of anterior spine) is contained 
3J times instead of three times in condylobasal length; teeth 
relatively somewhat larger than in the other small forms. 

Colour, — Unknown (the onlj\specimens seen have been injured 
by long immersion in alcohol). 

Skull, — In general form the skull agrees with that of the 
other small races of Microtus agrestis^ but it is immediately 
recQgnizable by the small, slightly inflated auditory bullae, no 
approach to which has been seen among the considerable number 
of skulls examined from other parts of Europe. The peculiar- 
ities of the bulla are best seen in side viow. 

* Tlie colour of the only skin examined has been altered by the action 
’ alcohol. 
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Teeth, — While in no way essentially different from those of 
the other small races of Microtus agrestis the teeth of M, a, 
rozianus appear to be relatively a little larger (see measureiysiits, 
p. 679), though the difference may prove to l)e merely an 
individual peculiarity in the two skulls seen. In ony^f these 
specimens there is a minute postero-internal triangle m the first 
upper molar. 

Meamrements. — External me^isurements of adult female from 
Villalba, Lugo, Spain : head and body, 100 ; tail, ; hind foot, 
18*8. ;For cranial measurements see Table, p. 679. 

Specimens examined, — Throe, from tho following localities in Spain: 
La Coruna, 1 ; Villalba, Lugo, 2. 

2 al. Villalba, Spain. Dr. V. L. Sooane (c & v). 94. 1. 1. 14-15. 

1 al. Coruna. Dr. V. L. Seoano (c & p). 95. 4. 29. 3. 

MICROTUS ARVALIS Pallas. 

(Synonymy under subspecies.) 

Geographical distribution, — Continental Europe from the 
Baltic to the Pyrenees and northern Itfily, and from the Atlantic 
coast eastward. 

Diagnosis,-— less than in Microtm agrestis (hind foot, 15 
to 18*6 mm.; condylobasal length of skull in fully adult 
individuals, 23 *4 to 26 *6 mm.) ; plantar and palmar tubercles 
relatively smaller ; second upper molar without small postero- 
internal loop ; first lower molar with four re-entrant angles on 
inner side ; skull slender or moderately broad (ratio of zygomatic 
breadth to condylobasal length ranging from 50 to 57), never 
conspicuously flattened and never assuming a ‘‘fossorial” aspect, 
the upper incisors nearly perpendicular. 

External characters, — In general not essentially different from 
Microtus agrestis, but oar less hairy and with meatdl IoIhj much 
less developed, barely half as high ; feet as in agrestis except that 
the tubercles on both palm and sole are relatively smaller, those 
on fore foot occupying scarcely more than half area of palm (that 
at base of thumb barely more than twice as large as thumb itself), 
those on hind foot occupying distinctly less than half region in 
which they occur; in form the tubercles all tend to be more 
evenly rounded than in M, agrestis, owing to the less degree of 
crowding. 

Skull, — Apart from its smaller size the skull differs from that 
of Microtus agrestis in the broader, shorter, more dei)ressed brain- 
case, tho outline of which when viewed from above is distinctly 
rounded both in front, behind, and at the sides, seldom if over 
showing any trace of the squaring characteristic of tho larger 
animal ; postorbital process low, not distinctly angular ; inter- 
parietal with antero-posterior diameter, exclusive of mbdian 
projection, obviously more than half transverse diameter, the 
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FIQ. 133. 

Microtua arvcdin. Nat. size. 


exact proportion of length to breadth varying in the different 
races ; auditory bullse frequently though not always larger than in 

M. agrestis (proportionately to size 
of skull) j nasals narrowing more 
gradually backward, not abruptly . 
contract^ at middle ; mandible with 
coronoid process usually less notice- 
ably curved backward, and articular 
process marked on outer side by a 
more obvious protuberance over base 
of incisor-root. 

Teeth, — Incisors as in Microtua 
agreatia except that the front face 
of upper teeth is more nearly flat, 
that is, less obluiuely rounded off 
at outer side. Molars both above 
and below differing from those of 
M. agreatia in a general tendency 
toward wider re-entrant angles and 
smaller closed triangles, which gives the pattern as a whole 
a less compact appearance. In details of enamel folding the 
only important difference between the two 
animals is the complete absence in M, arvalia 
of a postero-internal loop to m^. The third 
upper molar has exactly the same elements 
as that of M, agreatia^ and is subject to 
similar variations in form. First lower 
molar with re-entrant angle on inner side of 
anterior loop usually less developed than in 
M, agreatia, tliat on outer side somewhat 
deeper, so that the two are approximatefly 
equal ; this causes the loop to appear to 
project forward, or to turn outward instead 
of inward. 

MemarJea , — Among European voles Microtua arvalia is dis- 
tinguished by its enamel pattern combined with the perfectly 
normal skull and small or medium size. As in the case of 
M, agreatia, dry specimens, particularly those that are faded and 
distorted, cannot always be positively determined. Though 
always conforming to the t^ramerodont type common to the 
majority of species of true Microtua occurring in both the Old 
World and America, the enamel pattern shows a somewhat 
unusual tendency toward individual variation in exact details of 
form.* These variations appear to be in no way characteristic 
of local races ; and the flve subspecies here recognized are based 
on other characters. 


Fja. 134. 

Microtua armlis. 
Enamel pattern. X Tt. 


* The variations in the enamel pattern have been studied and figured 
in grd'at detail by Borig and Borner, Arbeiten aus der E^aiserlichen Biolog- 
isohen Anstalt fur Land- und Forstwirtschaft, v, Heft ii, pp. 87-89, 
plB. iv-vi, 1905. 
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MiCROTUS ABVALIS ARVALIS Pallas. 

1778. Mtis arvalis Pallas, Nov. Sp. Quadr. Glir. Ord., p. 78 (Germany^. 
1801. M\us\ arv\aXis] albus Bochstein, Gomeinn. Naturgosch. Deutsdilands, 
I, 2nd ed., p. 998 (Thuringen, Germany). j/ 

1803. Lemmus fulvus Geoffroy, Catal. Mammif. du Mus. Nat. d-flist. Nat., 
Paris, p. 187 (Franco). 

1822. Arvicola vulgaris Desmarost, Mammalogie, pt. ii, p. 282. 

1840. Arvicola arvcnsis Scbinz, Europ. Fauna, i, p. GO (Substitute for 

arvalis). 

1841. \Arvicola\ arvalis do S61ys-Longchamps, Bull, do PAcad. Iloyalo dos 
iW Sci. des Arts et Belles-Lettres do Bruxelles, viit, pt. 2, p. 235 

(arvalis for tho first time clearly distinguished from agrestis). 

1846. ? [Arvicola arvalis'] var. atcr do S61ys-Longchamps, Atti della sesta 

Kiunione degli Sciciiziati Italian i, Torino, 1814, p. 321 (Nomen 
nudum). 

1847. ?? Arvicola cunicularius Itay, llev. Zool., p. 312, October, 1847 

(Ricoys, near Troyes, Aube, France). 

1853. Arvicola campestris Blasius, Gelohrto Anzeigen, Miinchen, xxxvii, 
p. lOG, July 29, 1853 (Brunswick, Germany). For identification 
with arvalis see Korig and Bonier, Arboiten aus dor Kuiserlicheu 
Biologischon Anstalt fur Laud- und Forstwirtschaft, v, 11 eft ii, 
pp. 74-75, 1905. 

1857. Arvicola campestris Blasius, Siiugothiero Deutschlands, p. 375. 

1857. Arvicola arvalis Blasius, Baugethiere Deutschlands, p. 379. 

1884. Microius arvalis Latasto, Ann. Mus. Civ. Stor. Nat., Genova, xx, 
p. 269, March, 1884. 

1905. Arvicola arvalis, galliardi Fatio, Arch. Sci. Phys. ct Nat., Gen6ve, 
4th ser., xix, p. 197, February 15, 1905 (Bullc, Fribourg, Switzer- 
land). Typo in Genova Museum. 

1905. [Arvicola arvalis] forma varialnlis Rorig and Biirner, Arbeitcn aus 
dor Kaiserlichen Biologischen Anstalt fiir fiand- und Forstwirt- 
schaft, v, IToft II, p. 73 (Wahlstatt, near Liegnitz, Silesia, Germany). 
1905. [Arvicola arvalis] forma covtigua Kiirig and Borncr, Arboiten aus der 
Kaiscrlichei] Biologischen Anstalt fiir Land- und Forstwirtschaft, 
V, Heft II, p. 76 (Rothenburg, Silesia, Germany). 

1905. [Arvicola arvalis] toTm& assimilis Rorig and Borncr, Arboiten aus der 
Kaiserlichen Biologischen Anstalt fiir Land- und Forstwirtschaft, 
V, Heft II, p. 77 (Darmstadt, Hessen, Germany). 

1905. [Arvicola arvalis] forma depressa Rorig and Bcirnor, Arboiten aus dor 
Kaiserlichen Biologischon Anstalt fiir Land- und Forstwirtschaft, 
V, Heft IT, p. 88 (Bautzen, Saxony, Germany). 

1905. [Arvicola arvalis] forma simplex Rorig and Borlier, Arbeiton aus der 
Kaiserlichen Biologischen Anstalt fiir Land- und Forstwirtschaft, 
V, Heft II, pi. V (Gransee, Brandenburg, Germany). 

1905. [Arvicola arvalis] forma priiicipaUs Rorig and Bornor, Arboiten aus 
der Kaiserlichen Biologischen Anstalt fiir Land- und Forstwirt- 
schaft, V, Heft II, pi. V (Burghessler, near Kuson, Thiiringon, 
Germany). 

1910. Microtus arvalis Trouossart, Faune Mamm. d’Europe, p. 173 (part). 
1910. Microtus agrestis campestris Trouessart, Faunc Mamm. d’Furopo, 
p. 176. 

Type locality. — Germany. (Under the name arvalis Pallas 
included the small voles of the arvalis and agrestis typo occi/rring 
in the region extending from England into western Siberia. 
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Germany is one of the localities mentioned in the text (p. 78), 
and to a form occurring in Germany the name arvalis was applied 
by Selys-Longchamps, the first author to distinguish between 
this species and agrestis,) 

Hiar^nom , — Size small (hind foot, 15 to 17 mm. ; condylobasal 
length cli fully adult skulls, 23 to 25 mm.) ; colour a nearly 
uniform, distinctly yellowish brown, the underparts usually 
suffused with buffy ; interparietal ligulato in outline, its antero- 
posterior diameter (exclusive of median spine) not conspicuously 
more than half transverse diameter. 

Colour, — Upper parts a nearly uniform yellowish briwn or 
brownish buff, the sides more yellowish than back \ light tips to 
hairs of underfur usually dull buff, rarely, except in abraded 
pelage, approaching cream-buff; black tips to longer hairs not 
sufficiently contrasted to produce any noticeable effect of “ lining ” 
or grizzling. Underparts varying from silvery grey to dull buff, 
always clouded to a varying degree by the slate-grey under-colour. 
Poet dull buffy white. Tail bicolor though not conspicuously 
so, brownish or blackish above, buffy or whitish below. 

Shull and teeth, — The skull of typical Microtue arvalis may 
best be described as lacking any special peculiarities. It is 
moderately long and narrow, the brain-case is not particularly 
deepened, and the dorsal profile is without marked convexity ; 
interparietal tending to bo somewhat ligulate in outline, its 
antero-posterior diameter in most instances not conspicuously 
more than half transverse diameter ; nasals sloping forward at an 
angle of about 23® ; interorbital ridges uniting to form an evident 
crest in fully adult individuals ; auditory bullsc rather large, 
smoothly inflated. Teeth small, the enamel pattern normal, 
though showing all the phases of individual variation known in 
the European forms. 

Measurements, — Average and extremes of ten adults from 
Brunswick, Germany: head and body, 104 (100-111); tail, 40 
(35-45); hind foot, 15 '4 (15-16). Two adult males from near 
base of the Dole, Vaud, Switzerland: head and body, 110 and 
116 ; tail, — and 36 ; hind foot, 15*6 and 16. Adult male and 
female from Fiorentina, Bologna, Italy : head and body. 111 and 
104; tail, 40 and 32 ; hind foot, 15*8 and 15*6 ; ear, 12 and 12. 
For cranial measurements see Table, p. 688. 

Specimens examined , — One hundred and soventy-nino, from the following 
localities : — 

Belgium: Li^ge, 1; Waremme, Li6go, G (U.S.N.M.); Maredsous, 
Namur, 3. 

France : t^tupes, Doubs, 21 (B.M., U.S.N.M. and Mottaz) ; Lucinges, 
Haute-Savoie, 2; Montauban, Haute-Savoie, 2; Granves-S^es, Haute- 
Savoie, 5; Sclent riers, Haute-Savoie, 2 (Mottaz); ForSt de Bouconne, 
Gers, 1. 

Germany : Brunswick, 16 (U.S.N.M.) ; Kalbe, Saxony, 1 ; Schwarzburg, 
Thuringen, 2; Unoimerstadt, Thliringen, 8; Budolstadt, Thiiringen, 1; 
Kalbe, Saxony, 1; Magdeburg, Saxony, 11; Moritzburg, Saxony, 5 
(U.S.N.M.); Dresden, Saxony, 3 (U.S.N.M.) ; Tharandt, Saxony, 1 ; Nie^y, 
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Silesia, 5; Wolfshau, Biesengebirgo, Silesia, 2 (U.S.N.M.); Marxbeim, 
near Monhoim, Bavariaf, 2 ; Strassburg, 3 ; Mark Brandenburg, 2. 

AubtbiA'Hungaby : Prag, Bohemia, 3; Gsalldkbz-Somorja, Prossburg, 
Hungary, 7. 4 / 

Switzerland ; Geneva, 16 (B.M., U.S.N.M. and Mottaz) ; nearjoase of 
the Dole, Vaud, 17 (U.S.N.M. and Mottaz) ; Vall6e do Joux, Vaud, Ijjiriottaz) ; 
Ghesi^res, Vaud, 6 (Mottaz) ; Lausanne, Vaud, 4 (U.S.N.M.) ; N^^chatol, 1 
(U.S.N.M.); Bullo, Fribourg, 1 (Geneva; type of galliardi Fatio); Mei- 
ringen, Berne, 1 (U.S.N.M.); Vitznaii, Lucerne, 1; Ziiborwangen, St. 
GMlen, 11 (U.S.N.M. and Mottaz) ; Mels, St. Gallon, 3 (U.S.N.M.) ; Val 
Tours, Grisons, 1 (U.S.N.M.). 

Italy : Milan, 1 ; Fiorentina, Bologna, 8 ; Ferrara, 1. 


1. 

* Li6ge, Belgium. 

Baron E. de S61ys- 
Longchamps (p). 

37. 1. 3. 173. 

2(J, 9. 

Maredsous, Namur. 

Rev. G. Fournier (p). 

3. 3. 30. 3-5. 

5 <J,9. 

fitupos, Doiibs, France. 
(C. Mottaz.) 

0. Thomas (p). 

8.8. 10.100-111. 

2 6. 

Cranvos - Sales, Hauto- 
Savoio. 

A. Robert (c & p). 

5. 4. 0. 10-11. 

<5, 2 9. 

Granvos - Sales, Haute- 
Savoic. (A. Jlobcrt.) 

0. Thomas (i*). 

6. 11. 18. 28, 
30-31. 

9. 

Foret de Bouconne, Gers. 
{A. Bohert.) 

0. Thomas (p). 

6. 4. 1. 77. 

2 6, 

Schwarzburg, Thiiringen, 
Germany. (Schuchardt.) 

Lord Lilford (p). 

95. 4. 18. 15-16. 

2 9. 

Ummerstadt, Thiiringen. 
(Schuchardt.) 

Lord Lilford (p). 

1. 11. 7- 7-8. 

(J. 

Budolstadt, Thiiringen. 
(Schuchardt.) 

Lord Lilford (p). 

1. 7. 7. 10. 

6. 

Kalbe, Saxony. 

Lord Lilford (p). 

1. 7. 7. 9. 

9, 2 juv. 
al. 

Magdeburg, Saxony. 

Dr. W. WolterstorfE 

(C (fc p). 

92. 12. 1. 21-23. 

2(5,39. Magdeburg. (Dr. Walter- 

Lord Lilford (p). 

1. 11. 7. 1-5. 

lal. 

storff.) 

Tharandt, Saxony. 

(Nitsche.) 

Berlin Museum (e). 

93. 1. 1. 20. 

3,2 9. 

Niesky, Silesia. 

Dr. E. Hamilton (p). 

97. 12. 4. 28-30. 

2. 

Niesky, Silesia. (W.Bacr.) 

Lord Lilford (p). 

99. 1. 9. 20-21. 

3. 

Marxheim, Bavaria. (Dr. 

Wolierstorff.) 

Strassburg, Alsace. 

(C. Mottaz.) 

Lord Lilford (p). 

1. 11. 7. 6. 

3 3. 

0. Thomas (p). 

8.8.10. 112-114. 

2 a]. 

Golpin, Mark Brandenburg. 

Dr. H. Gadow(c&p). 82. 7. 31. 3-4. 

7. 

CsaUdkdz-Somorja, Press- 
burg, Austria-Hungary. 

Budapest Museum 
(k). 

94. 3. 1. 66-72. 



3,29al. 

Prag, Bohemia. 

V. Fri^ (p). 

90. 1. 30. 2-4. 

3. 

Geneva, Switzerland. 

E. R. Alston (p). 

79. 9. 25. 62. 

3. 

Vitznau, Lucerne. 

0. Thomas (c & r). 

5. 8. 3. 21. 

3, 2 9. 

Fiorentina, Bologna, Italy. 

Genoa Museum (k). 

8. 7. 18. 8. 

8. 8. 2. 3-4. 

1. 

Milan. 

Baron E. de S61ys- 
Longchamps (f). 

45. 1. 5. 11. 
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Microtus arvalis meridianus# Miller. 

WQIQ\MiGrotus arvalis meridianus Miller, Ann. and Mag. Nat. Hist. 

8th ser., i, p. 197, February, 1908. Type in British Museum. 
1910. arvalis meridiamis Trouossart, Faune Mamm. d’Europe, 

^.174. 

Type locality, — Near Biarritz, Bassos-Pyrenees, France. 

Oeographical distribution. — South-western France, in and near 
the Pyrenees. 

Diagnosis, — Like Microtus arvalis arvalis but larger (hind 
foot, 15*8 to 1 6 * 6 j condylobasal length of fully adult fitulls, 
about 25*5 mm.), and slightly more yellowish. 

Colour. — The colour so nearly resembles that of the typical 
race as to require no detailed description. In general there 
appears to be a tendency toward more conspicuous suffusion of 
sides and underparts with buff. 

Shull and teeth. — Apart from their greater size the skull and 
♦teeth resemble those of M. arvalis arvalis. In some specimens, 
however, the brain-caso is unusually short, its outline almost 
circular. 

Measurements. — External measurements of type (adult female) : 
head and body, 115; tail, 32 ; hind foot, 16*6; ear, 12. Average 
and extremes of four adult individuals from the type locality : 
head and body, 106*2 (102-115) ; tail, 31*7 (30-34) ; hind foot, 
16 * 1 (15 * 8-16 * 6) ; ear, 11*2 (10-12). For cranial measurements 
see Table, p. 689. 

Specimens examined. — Eleven, from the following localities in south- 
western France: Port6, Pyr^n^es-Orientalea, 1; Pic du Midi, Hautes- 
Pyr6n6e3, 1 skull (Lataste); Biarritz, Basses-Pyr6n6es, 8; Pyrenees, no 
exact locality, 1, 

9. Port6, Pyr6n6os-Orientalo3, O. Thomas (p). 8. 9. 1. 70. 

France. (A. liobert.) 

2 <J, 4 9. Biarritz, Bassos-Pyr4n4o5. J. F. Davison (c & r). 6. G. 4. 2'^-28. 

(6. 6. 4. 26. Type of subspecies.) 

1. Pyrenees. Baron E. do S^lys- 45. 7. 5. 6. 

Longchamps (r). 

1. Tomes Collection. 7. 1. 1. 137. 

Microtus arvalis duplicatus Rorig and Bornor. 

1905. [Arvicola arvalis'] forma duplicata Burig and Bornor, Arboiten aus 
der Kaisorlichen Biologischen Anstalt fur Land- und Forstwirt- 
Bchaft, V, Heft ii, pi. v. 

l^ype locality. — Kossitten, Ostpreussen, Germany. 

Geographical distribution. — Shores of the Baltic in north- 
eastern Germany. Limits of range not known. 

Diagnosis. — Like Microtm arvalis arvalis but attaining a 
larger size (hind foot, 17 to 18*6 mm.; condylobasal length of 
skull in fully adult individus^ls about 25 to 25*5 mm.) ; colour 
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paler, less buffy and less uniform ; skull larger and heavier, the 
brain-case deeper than in the typical form. 

Colour. — Upper parts paler than in unfaded specimen^ of 
true arvalift, the tips of hairs of underfur a dull cream-buff aj^inst 
which the black tips of long hairs are rather noticeal^ con- 
trasted, producing an evident effect of grizzling seldom approached 
in the typical form. Underparts a light grey (about Ridg way’s 
No. 10), dulled by the appearance at surface of slaty under-colour, 
and occasionally (much less often than in true arvalia) washed 
with light buff. Feet hair-brown occasionally with a buffy tinge. 
Tail ohecurely bicolor, dark brownish above, dull white below. 

Skull and teeth. — The skull differs from that of M. arvalia 
arvalia in its general greater size and more robust form, the 
latter peculiarity often more noticeable in the rostrum than 
elsewhere ; brain-case essentially like that of true arvalia when 
viewed from above, the lateral ridges well developed in fully 
adult individuals, its depth decidedly greater than in the typical 
form ; auditory bullte largo and well inflated. Teeth showing no 
special peculiarities. 

Meaaurementa. — Average and extremes of ten adults from the 
neighbourhood of Tenkitten, Ostproussen, Germany : head and 
body, 111-3(105-120); tail, 35-5(31-41); hind foot, 17*5 (17- 
18-6). For cranial measurements see Table, p. 689. 

Specimens examined. — Sixty, from the following localitios on or near 
the Baltic coast of East Prussia : near Konigsberg, 1 (U.S.N.^I.) ; Ton- 
kitten, 40 (U.S.N.M.) ; Prischo Haff, 2 (U.S.N.M.) ; Sanglionon, 4 
(U.S.N.M.) ; Legohnen, 4 (U.S.N.M.) ; Lochstedt, 4 (U.S.N.M.) ; Baltic 
coast, 6 (U.S.N.M.). 

llemarka. — This race is readily distinguishable from the other 
European forms of Mierotua arvalia by its largo size, grizzled 
greyish colour, and robust, strongly angled skull. So far as at 
present known it is confined to the coast region of extreme 
eastern Germany. 

Microtus ARVALis LKVis Miller. 

1908. Microtus levis Miller, Ann. and Mag. Nat. Hist., 8th sor., t, p. 107, 
February, 1908. Typo in British Museum. 

1910. Microtus levis Troucssart, Fauno Mamm. d*Europo, p. 182. 

Type locality. — Gageui, Prahova, Roumania (at foot of 
Carpathians, north-west of Bucharest). 

Geographical diatrihution. — Roumania, southern Hungary and 
north-eastern Italy ; limits of range not known. 

Diagnoaia. — Size and external appearance essentially as in 
M. arvalia duplicatua ; skull narrow and rounded, the interorbital 
region not developing a distinct ridge until late in life ; brain-case 
long and narrow, its length measured from interorbital cont/tric^ 
tion to condyle greetter zygomatic breadth, 
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Colour , — The colour is less yellowish than in M, arvalia 
arvalia^ the light element a pale cream buif, and the black tips to 
the flairs slightly more conspicuous, the grizzle of upper parts 
thus V/rnding to be more evident, particularly along middle of 
back, v^^eet dull whitish. Tail rather distinctly bicolor, dark 
brown above, buffy white below. Underparts in most specimens 
rather strongly suffused with pale cream-buff. 

Shull awl teeth, — The skull differs from that of the other 
European races of Microtm arvalia in its more elongate form, 
less widely spreading zygomata, and in a peculiar general smooth- 
ness and lack of angularity. Brain-case elongated, tho^least 
distance from interorbital constriction to back of condyle decidedly 
greater than zygomatic breadth, while in the related forms it is 
less than zygomatic breadth or at most barely equal. Depth of 
brain-case rather greater than in true arvalia^ in this respect 
resembling duplicatua. General surface of skull noticeably 
smoother and less angular than in the related forms, the inter- 
orbital region and sides of brain-case rarely developing evident 
ridges. Auditory bullai usually larger and more inflated than in 
true arvalia^ but this character not entirely constant. Teeth with 
no special peculiarities. 

Meaaurementa, — External measurements of type (adult male) ; 
head and body, 110 ; tail, 38 ; hind foot, 17*2 ; oar from meatus, 
11. Average and extremes of ten adults from the type lo(;ality : 
head and body, 102*8 (101-110); tail, 35*5 (31-38); hind 
foot, 16*6 (16*2-17’4); oar from meatus, 10*4 (10-11*5). For 
cranial measurements see Table, p. 689. 

. Specimens examined. — Thirty-two, from the following localities : — 

Austkia-Hungary : Cepin, near Eszek, Hungary, 8. 

Boumania : Gagoni, Prahova, 17 ; Bustenari, Prahova, 1 ; near 
Bucharest, 3 (Mottaz) ; Dobrudscha, 1. 

Bulgaria ; Kustschuk, 1 (Andersen). 

Italy : Caorle, Venice, 1. 

2 & 6 al. Cepin*, Eszek, Hungary. Budapest Museum (e). 94. 7. 23. 13-20. 

5d,G?. Gageni, Prahova, Bou- Lord Lilford (p). 4.4.6.53 -63. 

mania. (^. Dodson.) (4. 4. 6, 65. Type of subspecies.) 

6. Bustenari, Prahova. Lord Lilford (f). 4.4.6.64. 

(W, Dodson.) 

1. Dobrudscha, Boumania. Purchased (Pruli^re). 86. 4. 2. 6. 

mCROTUS INCERTUS^ de S^s-Longchamps. 

1811. Arvkola incertus de S41ys-Longchamps, Atti della Seconda Biunione 
degli Scienziati Italian!, Torino, 1840, p. 225 (near summit of 
St. Gothard, Switzerland). 

1869. lArvicola arvalis] var. fulva Fatio, Faune Vert. Suisse, i, p. 236 
(near summit of Furka, Switzerland). Type in Geneva Museum. 
1905. [Arvicola arvalis'\ var. flava Fatio, Arch. Sci. Phys. et Nat. Geneve, 
4th ser., xix, p. 195, February 16, 1905 (Benaming oi fulva), 

1905. \Microtus incerttis] Major, Ann. and Mag. Nat. Hist., 7th ser., xv, 
p. 611, May, 1905. 
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1907. Microtui arvalia incertus Mottaz, Mdm. Soc. Zool. do Fianoo, xx, 
p. 32, Septemoor, 1907. 

1910. Pitynvys incertus Trouessart, Faune Mamin. d’Europe, p. 188. ^ 

Type locality, — Near summit of St. Gotliard PiyiT 
Switzerland. 0 ^ 

Geographical distribution, — Mountains of Switzerland and 
Tirol, from the central Alps eastward. Details of distribution 
very imperfectly known. 

Diagnosis, — Like Microtus arvalisy but skull tending to assume 
a distinctly fossorial aspect, the occipital region depressed (ratio 
of capital depth to occipital width about 50 • 5 instead of 58), 
the rostrum elongated (diastema 
usually about 8 mm. in adulte instead 
of about 7*5 mm.), the upper incisors 
projecting forward ; auditory bulhe 
small and flattened. 

External characters, — So far as 
can be determined from skins, the 
external characters are in all essen- 
tials as in Microtus arvalis^ though 
from the peculiarities of the skull it 
seems probable that the head is more 
flattened and the incisors more pro- 
truding ; fur tending to be longer and 
less dense. 

Colour, — In a series of skins the 
colour is, on the average, less huffy 
above than in Microtus arvalis arvalis, 
and the underparts are more fre- 
quently a clear, slate-tinged grey. The colours are dull and 
blended, with very slight indication of grizzling, even in 
individuals with elements of the colour nearly as in M, arvalis 
duplicatus. 

Measurements. — Adult male and female from Andermatt, 
TJri, Switzerland: head and body, 114 and 108; tail, 41 and 
37; hind foot, 16 and 15*5. Adult male from Furka Pass, 
Switzerland: head and body, 113; tail, 31 ; hind foot, 15*4. 
Average and extremes of eight adults from Vulpera-Tarasp, 
Orisons, Switzerland : head and body, 111 (104-119) ; tail, 36*5 
(30-41); hind foot, 16*4 (15 *6-17); ear from meatus, 11*7 
(11-13). For cranial measurements see Table, p. 692, 

Specimens examined. — Sixty-six, from the followipg localities ; — 

SwiTZEBLAND : Furka Pass, 31 (B.M., U.S.N.M., Geneva and Mottaz) ; 
St. Gothard Pass, 2 (B.M. and U.S.N.M.) ; Andermatt, Uri, 7 (U.S.N.M.) ; 
Vulpera-Tarasp, Grisons, 16 (Rothschild); Gampfor, Orisons, 7 (Roths- 
child) ; Engadino, 1. 

Austria-Hungaby : Meran, Tirol, 1 ; Paneveggio, Tirol, 1. 

m 

BemarJcs. — Microtus incertus is readily distinguishable from 
M. arvalis by its flattened brain-case, small auditory bullm and 

2y2 



Via. 135. 

Microtus incertus. Nat. size. 
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protruding upper incisors. In immature specimens the skull is 
strikingly like that of Pitymya mbterraneuitj but when fully adult 
the interorbital region becomes narrow and ridged, so th(^ the 
resemblance to Pitymys is lost. 


S, 9. Furka Pass,- Switzer- Lord Lilford (p). 
land. 

2. St. Gothard Pass. Purchased. 

6. Engadine (Patio). E. B. Alston (p). 

6 al. Meran, Tirol, Aus- Dr. V. Fri6 (p). 
tria-Hungary. 

9 al. Paneveggio, Tirol. Marquis G. Doria (p). 


1. 11. ^13-14. 

4G. 6. 15. 44, 114. 
79. 9. 25. 51. 

90. 1. 30. 1. 


90. 3. 5. 16. 


HICROTUS ASTURIANUS Miller. 


1908. Microtus asturianus Miller, Ann. and Mag. Nat. Hist., 8th sor., i, 
p. 198, February, 1908. 

1910. Microtus asturianus Trouessart, Faune Mamm. d'Europo, p. 181. 

Type locality. — Pajdres, Loon, iSpain. 

Geographical distribution. — Austurias, and Sierra do Guadar- 
rama, Spain. Details of distribution imperfectly known. 

Diagnosis. — Larger than Microtus arvalis (hind foot nearly 
20 mm.), though similar in all general features. Skull massive 
and deep, the dorsal profile strongly convex, the brain-case short 
‘ and broad, the zygomata widely spreading ; interorbital region 
with evident ridges ; auditory bulhe very large. Colour about as 
in M. arvalis meridianus. 

Colour. — Upper parts buffy clay-colour, rather coarsely 
“ lined with black along median dorsal area, clearer and more 
nearly approaching ochrac;eous-buff on sides ; underparts dull 
grey, clear or washed with light buff; feet an indefinite buffy 
grey tinged with drab, not conspicuously different from colour of 
back ; tail obscurely bicolor, buffy grey below, brownish mixed 
with grey above. 

Shull . — The skull is larger than in M. arvalis^ its general 
aspect so robust as to suggest tliat of a small M. orcadensis. 
Zygomata widely spreading, strongly bent downward, not con- 
spicuously widened at middle. Dorsal profile more strongly 
convex than in any of the forms of arvalis^ in this resj^ect 
resembling M. cabrerm and M. hartingi ; this peculiarity is duo 
chiefly to the great depth of the skull through interorbital 
region. Brain-case short and broad, its general outline rather 
more squarish than in M. arvalis, and suggesting that of 
M. orcadensis. Auditory bulhc relatively as large as in M, hartingi, 
therefore noticeably exceeding those of true arvalis, and slightly 
larger than those of levin. Palate normal. Nasals strongly 
cuneate, not peculiar in form, and not in any way suggesting 
those of M. cabreree, the posterior border sharply aiigular- 
emar^ate. Temporal ridges moderately developed. * 

Teeth. — Except for their greater size, a character noticeable 
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in both incisors and molars, the teeth do not differ from those 
of Microtua armlia. First lower molar with anterior outer 
re-entrant angle normally developed. 

^Measurements. — External measurements of type (adult 
femal^,'; head and body, 120 ; tail, 37 ; hind foot, 20 ; ear from 
meatus,^ H. Young adult male from La Granja, Segovia, 
Spain: head and body, 100 ; tail, 38; hind foot, 19 ; oar from 
meatus, 12 ‘8. For cranial measurements see Table, p. 707. 

Specimens examined. — Seven, from the following localities in Spain : — 
Pajdres, Loon, 3 ; La Granja, Segovia, 4. 

r* ■ 

<J, 2 9. Pajjlres, Leon, Spain. O. Thomas (p). 8. 2. 9. 205-207. 

(N. Oomalez.) (8. 2. 9. 206. Type of species.) 

2<J, 2juv. al. La Granja, Segovia. * Purchased (Escalera). 8. 7. 30. 16-18. 

MICROTUS ORCADENSIS Millais. 

1904. Microtus orcadensis Millais, The Zoologist, 4th ser., viit, p. 244, 
July, 1904. 

1906. Microtus orcadensis Major, Ann. and Mag. Nat. Hist., 7th ser., xv, 
p. 324, March, 1906. 

1909. Microtus orcadensis Trouessart, Fauna Mamm. d*Europe, p. 177. 

Type locality. — Pomona Island, South Orkney Islands, 
Scotland. * 

Oeographical distribution. — South Orkney Islands ; known at 
present from Pomona, Rousay, Shapitishay and South Ronald< 
shay. 

Diagnosis. — Much larger than Microtus arvalis (hind foot, 18 
to 20 ram., condylobasal length of skull in largest individuals 
about 28 • 5 mm.) ; skull essentially like that of M. arvalis in 
form, but slightly broader (ratio of zygomatic breadth to condylo- 
basal length about 60 instead of about 56), the depth of brain- 
case not however sensibly reduced ; teeth as in M. arvalis, the 
second upper molar with no trace of postero-internal loop, the 
first lower molar with well developed anterior outer re-entrant 
angle ; colour much darker than in any of the other European 
species with the same pattern of enamel folding, the underparts 
clear ochraceous-buff. 

Colour. — General effect of ^ upper parts a rich, dark brown, 
nearly approaching the mummy-brown of Ridgway. Individual 
hairs slate-black at base, those of the underfur tipped (2 mm.) 
with brownish ochraceous-buff, the longer hairs clear black but 
producing a very slight effect of “ lining.” On sides the colour 
gradually passes into the clear bright ochraceous-buff of under- 
parts, this slightly obscured by the slaty bases of the hairs, 
especially on chin and throat. Feet and under surface of tail 
light grey tinged with ochraceous-buff. Upper surface of tail 
blackish. * 

Skulh — Except for its larger size and relatively shorter, more 
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widely spreading zygomatic arches, the skull differs little from 
that of typical Microtm arvalis. Central portion of zygoma 
noticeably widened, a character ap- 
preciable in individuals that are still 
evidently sub-adult and giving the 

bone a decidedly different appearance y 

from the slender arch of arvaUn, ^ 

Interparietal with longitudinal dia- \ 

meter greater and lateral diameter 
loss than in arvalis, the resulting 

formirnore sub-quadrate than in the ^ ^ 

smaller animal. Median ridge of jT II 

posterior termi nation of palate almost 1 IlL. 

invariably with evident groove along r 6 

suture. Tooth-rows relatively y if S. l) 

smaller and less widely separated vy / 

than in M, arvalis, the distance be- V > 1^/ XaT( 

tween them the same as in the smaller ^ ^ \ / 

species. Auditory bulhe rather small 

relatively to size of skull, their actmU 

measurements not much greater than M^yotus oreatk,m^[ Nut. size 

in M. arvalis. 

Teeth. — In structure the teeth do not differ appreciably from 
those of Mierotus arvalia, though the enamel pattern in general is 
somewhat more compact, owing to the rola- 

if tively leas width of re-entrant angles and 
greater area of triangles. Elements of enamel 
pattern exactly as in M. arvalis ; without 
trace of postero-internal loop ; with an* 
terior loop deeply cut on outer side by a 
re-entrant angle approximately as well de- 
voloped as that of inner side, a cliaracter 
that shows no appreciable variation in a series 
of fifty-three skulls. 

Measurements. — External measurements of 
type (old male), from skin : tail, 32 ± ; hind 
Fro. 137. jg Average and extremes of ten adult 

5 males from Pomona Island : head and body, 
118 (113-125) ; tail, 38-5 (35-44) ; hind foot, 
18*7 (18—20); ear, 12 (11-13).* Average and extremes of six 
females from Pomona Island: head and body, 117 (114-125); 
tail, 38-4 (34-5-42-5) ; hind foot, 18-6 (18-5-19); ear, 11-5 
(11-12). For cranial measurements see Table, p. 699. 


Fro. 137. 

Microtus orcademw. 


Specimens examined. — Eighty, from tho following inlands of the 
South Orkney group : Bousay, 7 (B.M. and Edinburgh) ; Pomona, 64 
(B.M., U.S.N.M. and Edinburgh); Shapinsay, G (Edinburgh)? South 
Bonaldshay, 3. 


Bemarks * — From the other European voles with similar 
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enamel pattern this species is so readily distin^ishable by its 
large size and dark colour that it needs no special comparisons. 
The ‘nearest known relatives, apart from M. sandayemisy are 
MicrVl^ sarnius of Guernsey and the extinct Microtua corneri 
Hintoi^ from the Late Pleistocene deposits of the Ightham 
Fissure, ^ent, and Langwith Cave, Derbyshire. 

<J, 1 al. Rousay Island, Orkneys. W. Cowan (c & p). 4. 8. ii2. 1-2. 

6» Sandwick, Pomona J. G. Millais (c & p). 4.6.21.1. 

Island. (Type of specios.) 

66,69, Loch Stennes, Pomona N. B. Kinnear (c & p). 

* je! i.V.1-3.’ 

6, 2 9. S. Ronaldshay Island. Edinburgh Museum (p). 7. 11. 16. 1-3. 

<5, 9. Orkneys. J. G. Millais (c & p). 6. 11. 22. 1-2. 


MICROTUS SANDAYENSIS Millais. 

(Synonymy under subspecies.) 

Geographical diairihution , — North Orkney Islands, Scotland. 

Diagnosis . — Like Microim orcadensis but size slightly less 
(hind foot, 17-19 mm. ; condylobasal length of largest skulls 
about 27 • 5 mm.), and colour not so dark, the back approaching 
hair-brown rather than mummy-brown ; skull with brain-case 
noticeably flattened, auditory bullse somewhat reduced in size, 
and zygoma showing little if any tendency to become expanded 
at middle. 

liemarhs . — For detailed descriptions see accounts of the two 
subspecies. 

The voles of the North Orkney Islands are distinguished 
specifically from Microtus orcadensis of the southern group by 
the peculiar flattened form of the brain-case. The degrees of 
distinctness of the Orkney voles among themselves appear to 
bear a direct relation to the depth of water separating the 
islands, and therefore presumably to the length of time that the 
diflerent colonies have been isolated. The numerous si)ecimens 
of M. orcadensis examined from four islands of the southern 
group show no indication of the existence of local forms ; the 
depth of the channels separating those islands from each other 
ranges from six to eight fathoi^^. Between the islands inhabited 
by this species and those occupi^ by M. sandayensis lies a narrow 
but comparatively deep strait, with seventeen to twenty fathoms 
of water. Finally between Sanday and Westray with their 
diflerent though not completely segregated forms, the depth of 
the water is intermediate, ten to twelve fathoms. 

* Anp. and Mag. Nat. Hist., 8th ser., vi, p. 85, July, 1910. The 
characters by which the fossil is distinguished from Microtus sandayensis 
are less apparent than those separating the two liv ing Orkney species. 
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Microtus sandayensis SAiTDAYENSis Millais. 

1905. Microhis orcadensis sandayensis Millais, Mamm. Great Bri^ and 
Ireland, ii, p. 280. • JF 

1908. MicroUis sandayensis Miller, Ann. and Mag. Nat. Hist., ser., i, 
■ p. 199, February, 1900. 

1910. Microtus sandayensis Trouessart, Faune Mamm. d'Europe, p. 177. 

Typ& locality, — Sanday Island, North Orkney Islands. 

Geographical distribution, — At present known from Sanday 
Island only. 

diagnosis , — First lower molar with anterior outer re-entrant 
angle obsolete, much less developed than anterior inner angle ; 
upper parts greyish brown, much lighter than in M, orcadensis; 
underparts whitish grey a little washed with huffy. 

OeZoar. --General effect of upper parts a clear, light hair- 
brown, the individual hairs slate-black at base, those of underfur 
tipped with a pale huffy drab, the exact shade between the 
cream-buff and ecru-drab of Ridgway, the longer hairs black but 
producing almost no effect of “ lining.” Underparts light grey 
with a faint buffy tinge. Feet essentially like underparts. Tail 
not distinctly bicolor, greyish white throughout but rather 
strongly darkened by a sprinkling of blackish hairs along median 
dorsal surface. 

Skull, — The skull, as already pointed out, is readily distinguish- 
able from that of M, orcadensis by its lower, more flattened brain- 
case, a character equally apparent whether the skulls are viewed 
from alK)vo or behind. Zygomata scarcely expanded at middle, 




FIO. 138. 

Microtus saiidayeHsis (a) aud (a') ; 
M. orcadensis (6). Nat. size. 


their form in this respect resembling that of M, arvalis rather 
than that of M, orcadensis. They are, however, as short .and as 
widely spreading as in the more nearly related species.' Inter- 
parietal as in M. orcadensis. Auditory bullos slightly smaller 
than in orcadensis. 
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Teeth. — The teeth resemble those of M, ^rvalis and M. orca’- 
the form of the anterior loop of the first lower 
molar. In both arvalis and orcadensis this loop 
is deeply indented by two re-entrant angles, 
one on each side, the two angles approximately 
equal in depth. In M. sandayemtis mnddyensis 
the inner angle remains as in the related 
species, but the outer, more posterior ^angle is 
much more shallow than the inner. In some 
specimens it is scarcely indicated, while in all 
of the twelve skulls that I have examin^il it 
is sufficiently different from the ordinary type 
to j^ermit of certain identification of the animal 
by tliis character alone. 

Meamrements, — External measurements of 
type (immature male measured on dried skin) : 
head and body, 86 ; tail, 19 ; hind foot, 17 *4. 
two adult females from the typo locality : head 
and body, 117, 110 and 111; tail, 37 ‘5, 38*5 and 35; hind 
foot, 19, 18 and 18; ear from meatus, 11, 10*5 and 11. 
For cranial measurements see Table opposite. 

Specimens examined, — Twenty, all from Sanday Island, North Orkneys 
(B.M., U.S.N.M. and Edinburgh). 

9. Sanday Island, Orkneys. I. G. Millais (c & p). 5. 11. 22. 3. 

(Type of species.) 

2 9. Sanday. N. B. Kinhear (c & p). 6. 11. 18. 7-8. 

4 <5 4 9. Sanday, W. E. Ogilvie - Grant 11.11.2.1-8. 

(c & p). 

Micbotus sandayp:nsis WEvSTBiE Miller. 

1903. Microtus sandayensis westrm Miller, Ann. and Mag. Nat. Hist., 
8th ser., i, p. 199, February, 1908. 

1910. Microtus sandayensis westrfe Trouossart, Faune Mamm. d’Phirope, 
p. 178. 

Type locality. — Westray Island, North Orkney Islands. 
Geographical distribution. — At present known from Westray 
Island only. 

Diagnosis. — First lower molar with anterior outer re-entrant 
angle occasionally as deep as in^^. orcadensis ; colour not so pale 
as in the Sanday vole, the underparts strongly washed with 
yellowish brown. 

^ Colour. — General effect above a dark hair-brown approaching 
bister, the arrangement of colour as in sandayensis, but light tips 
to hairs of underfur more nearly a dull ochraceous-buff, and dark 
shading from longer hairs more noticeable. Underparts light 
ochraceeus-buff, nearly as in M. orcadensis, but colour not so rich 
and clouding from slaty bases of hairs more evident. Feet and 
tail as in Sandayensis, but sprinkling of dark hairs on upper 
surface of tail more conspicuous. 


densis except in 



FlO. 130. 

Microtvx mndayewtis 
Handaynmtt. X r>. 


Adult male and 
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Skulh — The skull so exactly resembles t^at of Microtus saw- 
dayemis sandayenais as to require no detailed description. Even 
in a '^ry old individual (Kinnear No. 321) the zygoma shows no 
indic^km of the central expansion characteristic of M. orcadenaia. 

The anterior loop of the lirst lower molar is inter- 
mediate in\orm between that of orcadenais and true aandaycnaia^ 
though apparently nearer the latter. The outt^r re-entrant angle 
tends to be shallow, so that its depth is usually much less than 
that of inner angle, but the degree of this flattening varies so 
much that specimens cannot bo identified by this character alone, 
while in at least one specimen (No. 321 Kinnear) the condi1#oiis 
arc exactly as in M. orcadenaia, 

Meaaurementa . — External measurements of typo (adult female) : 
head and body, 108 ; tail, 33 ; hind foot, 17 ; ear from meatus, 12. 
Adult male and female from the type locality : head and body, 
115 and 108; tail, 42 and 38; hind foot, 18 and 17 ; ear from 
meatus, 11 and 11. For cranial measurements see Table, 
p. 699. 

S^iecintens examined. — Seven, all from Westray Island, North Orkneys 
(B.M. and Edinburgh). 

<5. Wostray Island, Orkneys. N. B. Kinnear (o & p). 8. 1. 2. 1. 

{Tyj}e of subspecies.) 

MICROTUS SARNIUS Miller. 

1909. Microim sarnitis Miller, Ann. and Mag. Nat. Hist., 8th ser., in, 

p..420. May, 1909. 

1910. Microtus sarnius Trouessart, Faune Mamm. d’Europe, p. 178, 

Type locality, — St. Martins, Guernsey, Channel Islands. 

Geographical diatrihuiion, — Island of Guernsey. 

Diagnoaia: — Size about as in Microtua orcadenaia or slightly 
less (hind foot about 18 ’5 mm., condylobasal length of skull 
about 28 mm.) ; skull narrower than that of orcadenaia, its 
appearance in old individuals essentially as in the larger races of 
M, agreatia ; colour agreatia-Mkey the uiiderparts sharply con- 
trast^ pale grey. 

Colour, — The colour in summer in practically identical with 
that of Microtus agreatia agrestisy though perhaps in most specimens 
somevrhat less ilark and reddish. tJnderparts a light grey 
(about the grey No. 9 of Iliagway) strongly contrasted with 
wood-brown of sides, the belly sometimes with a faint buffy 
tinge, the slate-grey appearing irregularly at surface, especially 
in abr aded skins. 

Skull, — In fully adult skulls the size and general appearance 
is essentially as in the largo forms of Microtua agreatisy though 
the int^orbital region is both longer and wider, the brain-case % 
is more depressed posteriorly, and the interparietal is noticeably 
more quadrate in form, its antero-postorior diameter distinctly 
more than half, transverse diameter, its lateral extremities 
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squarely truncate. In younger specimens (temporal ridges ' 
evident, but not joined) the brain-case is broader an<l the general 
form more nearly approaches that of M, orcadensis at the same 
stage, though the zygomata are longer and less al)jRiptly 
spreading, and the auditory bullae are smaller. 

Teeth, — In all respects except for their slightly ^nailer size 
the teeth resemble those of Microtas orcademis. First lower 
molar with well developed antero-external re-entrant angle. 

Measurements, — External measurements of type (adult male) : • 
head and body, 118; t^iil, 42; hind foot, 18‘5; ear from 
meatus, 12. Adult male and female from the typo locality: 
head and Ixxly, 115 and 114*5; tail, 44 and 34; hind foot, 18*4 
and 17*5 ; ear from meatus, 9*5. For cranial measurements see 
Table, p. 707. 

Specimens examined. — Fourteen, all from the island of Guernsey. 

Remarks. — Misled by the extreme narrowness of the very 
aged type skull, I at first supposed this animal to be a member of 
the agrestis group with aberrant dcuitition. Further material 
shows that it is related to the voles of the Orkney Islands and to 
the extinct Microius corneri of the British mainland, the three 
living species and their fossil relative apparently belonging to an 
older fauna than that now inhabiting Great ]3ritain and the 
mainland of Europe.* 

4 <J, 1 9. St. Martins, Guernsey. 0. Thomas (p), 8. 9. 2. 24-28, 

(2i. H, Bunting.) (8. 9. 2. 27. Type of species.) 

MICROTUS CABRER2E Thomas. 

1906. Microim cabterm Thomas, Ann. and Mag. Nat. Hist., 7th sor., xvii, 
p. 676, June, 1906. 

1910. Microtus cabrerai Trouossart, Faune Mamm. d’Europe, p. 181. 

Type locality.-— Rviso&iria, south side of Sierra do Guadarrama, 
Province of Mi^rid, Spain. 

Geographical distribution. — Probably throughout the moun- 
'tainous region of central Spain, but at present only known with 
certainty from the type locality. 

Diagnosis. — A large member of the arvalis group, equal in 
size to M. orcadensis (hind foot, 22 mm. ; condylobasal length of 
skull, 27 mm.). Readily distinguishable from all its allies by the 
strongly convex dorsal profile of the skull, deep, rounded brain- 
case, slightly tapering nasals and (in young adult skulls at least) 
the conspicuous longitudinal furrow in interorbital region. 
Externally the type is peculiar in the unusual length and 
conspicuousness of the longer hairs above, those of the sides and 
rump with noticeable pale tips or sub-terminal annulatioifs. 

Colour. — Hairs of upper parts slate-colour at base, those of ^ 

* See Hinton, Ann. and Mag. Nat. Hist., 6th ser., vi, p. 86, July, 1910. 
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the underfur a dull, huffy wood-brown (2 mm.) at tip, the longer 
hairs black, those of sides and rump with conspicuous buffy tips 
or sub-terminal areas about 4 mm. in length. In both specimens 
the Kcttg hairs are more conspicuous than in any other European 
I have examined. On sides the huffy wood-brown 
is nearly c^ear and distinctly more yellow than the cream-buff of 
Ridgway, but on back it is coarsely and conspicuously “lined” 
with black, the general effect of the two colours approaching 
olive or bister. Underparts yellowish cream-buff irregularly 
clouded by the slaty bases of hairs. Feet a dull, light, brownish 

buffy. Tail obscurely bicolor, iipale 
huffy below, dull brownish above. 

SkulL — The skull differs from that 
of all other known European species 
of Microtus in its very highly arched 
brain-case, which gives the dorsal 
profile a uniform convexity that is ex- 
ceedingly characteristic. Interorbital 
region, in the* two skulls examined, 
rather broad, with distinct median 
longitudinal concavity and low but 
evident lateral ridges.* Nasals 
slightly tapering, their \vidth pos- 
teriorly about three- fourtlis that 
anteriorly, their posterior termination 
square, slightly exceeded by nasal 
branch of premaxillary. In both of 
the skulls examined the length of 
Microtus cabrerx. Nut. size. nf-sal decidedly surpasses that of 
diastema, a condition not observed 



in other European species. Palatal foramina large, their width 
relatively to that of rostrum greater than in 
M. arvalis. Auditory bullas not peculiar, their 
size relatively about as in M, arvalis, 

Teeth. — The teeth are strictly of the M. 
arvalis type. Terminal loop of both and 
shortened as compared with the other 
European members of the arvalis group, so 
that in the former the third inner re-entrant 
angle is very shallow, and the ^extreme pos- 
terior portion of the tooth is a nearly straight 
loop, almost as wide as long, and evenly con- ^ 
stricted from both sides proximally, while in fio. i4i. 
the latter the outer re-oiitrant angle is prac- Microtus eabrene. x r>. 
tically absent, this peculiarity being carried 
to a greater extreme than in M. sandayensis sandayensisy the 
^only other European Microtus in which it is known to occur 


♦ Tfie ridges may eventually unite;, but the form of the interorbital 
region in the young adult is different from that in any of the other 
European species at the same stage. ^ 
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as a normal character. Upper incisors short, directed downward 
and slightly backw&rd, concealed by nasals wlien skull is viewed 
from above. 

Meamrernenh , — External measurements of typo : hea^ and 
body, 107 ; tail, 34 ; hind foot, 22; ear from meatus, 12. For 
cranial measurements see Table, p. 707. ^ 

Specimens examined. — ^Two, the type, from near Rascafria, in the Sierra 
de Guadarrama, Madrid, Spain, and a second specimen \Yithout definite 
locality. 

6. Rascafria, Sierra de Guadarrama, M. de la Kscalera (c). G. 11. 4. 9. 

• Spain. (Type of species ) 

sk. Spain. Purchased (Parzudaki). 53. 12. G. 81. 

MICROTUS DENTATUS Miller. . 

1910. MicrottLS cabrerai Cabrera, Asoc. Espafi. Progr. Cion., Congr. Zara- 
gosa, 1908, p. 49, June, 1910 (part). 

1910. Microtus dentatus Miller, Ann. and Mag. Nat. Hist., 8th ser., vi, 
p. 459, November, 1910. Typo in Madrid Museum. 

Type locality. — Molinicos, Sierra do Segura, Albacete, Spain. 

GeograjpUical distribution.— Known only from the Sierra do 
Segura. 

Diagnosis , — Similar to Microtus cahrero} of the Sierra de 
Guadarrama, but larger, the skull about 30 mm. in condylobasal 
length ; teeth excessively heavy, the molars larger than in any 
other known European Microtusy the length of maxillary tooth- 
row 8 mm. ; with a completely closed triangle on outer side. 

Colour . — Like that of M, cahrervpy but noticeably less buff, 
the ground colour of back and sides not so yellow as the cream- 
buff of Ridgway, the general effect a peculiar buffy grey much 
paler than the olive or bister of cahrcric ; underparts light grey 
scarcely tinged with buff; no evident lino of demarcation along 
sides. 

Siull . — The only known skull is imperfect, lacking the auditory 
bulhe and base of brain-case. It is that of an individual slightly 
older than the type of Microtus cahrcrvcy but of about the same 
age as the fragmentary skull of No. 55. 12. 6. 31. Size conspicu- 
ously greater than in either of these ; .general form the same, 
but dorsal profile less concave than in the tyi)e, especially over 
posterior half of brain-case; rostrum much heavier than in 
M. cahrerasy the incisive foramina fully times as wide though 
of about the same length ; relative lengths of nasal and diastema, 
and form and position of posterior border of nasals as in 
M. cahrerm ; interorbital region longer and narrower, but lateral 
ridges and median groove not peculiar. Mandible as in M. 
cahrersBy the base of articular process scarcely thickeij^ed by 
upward extension of incisor root, the dental foramen lying almost 
at extreme posterior edge. • • 

Teeth. — In general the teeth are like those of Microtus cabrerasy 
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but are immediately distinguishable by the unusually large size 
of the molars. Posterior loop of and anterior loop of rather 
short ; most of the triangles showing an exaggeration of the 



VIO. 142. 

MierotuH dentatus. X •'>. 


tendency to flattening characteristic of cahrerm ; with a large, 
completely closcid triangle on outer side. 

Measurements . — External measurements of type : head and 
body, 125 ; tail, 40 ; hind foot (dry), 22, For cranial measure- 
ments see Table, p. 707. 

Specimen examined . — The typo (Madrid). • 


MICROTUS HARTINGI Barrett-Hamilton. 

1903. Microtus {Microtus) hartingi Barrott-HamiltoD, Ann. and Mag. Nat. 

Hist., 7th ser., xi, p. 307, March, 1903. Type in British Museum. 
1910. Microtus hartingi Trouessart, Fauno Mamm. d’Europe, p. 174. 

Type locality. — Larissa, Thessaly, Greece. 

Geographical distribution. — Known only from the vicinity of 
Larissa. 

Diagnosis. — Size large, slightly exceeding that of Microtus 
orcadensis and M. cahrerse (hind foot about 18, condylobasal 
length of skull about 29 mm.): tail relatively short ; colour more 
yellowish than in any of the European forms of M. arvalis ; skull 
with rather deep brain-case and slightly convex dorsal profile ; 
teeth as in M. arvalis, but triangles narrower relatively te their 
width, and area of dentine spaces reduced as compared with 
thickness of enamel. 

Colour. — Back and sides a light dull buff, perhaps nearest the 
pinkish buff of Ridgway, clear on flanks and thighs, but else- 
^where grizzled by the blackish tips of the longer hairs, these 
^most numerous over posterior half of back ; underparts, feet, and 
tail buffy white, the dorsal surface of tail slightly more yellow 
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(about concolor with flanks), the belly irregularly clouded by 
the slaty bases of the hairs. 

Skull , — The skull, though heavier and more massive than in 
any of the European members of the M, arvalisy has mufi/ the 
same general outline as in typical arvalis. The brain-case is, 
however, relatively deeper anteri- r 

orly, so that the dorsal profile is 
convex throughout (though much 
less so than in the Spanish M, cah- 
rerse), Intororbital region with 
sligl^. median longitudinal grm)ve 
and low lateral ridges wliich do not 
tend to become united in any of 
the four skulls examined. Nasals 
strongly tapering posteriorly as in 
M, arvalisy their termination a little 
emarginate and slightly exceeded 
by nasal branches of pre-maxil- 
laries. Palatal foramina narrow, as 
in M, arvalia. Auditory bullm not 
peculiar in form, their size relatively 
somewhat greater than in M, arvalia. 

Teeth, — While preserving the 
typical arvalis pattern, the teeth 
are peculiar in a certain disjointed 
appearance of the prisms, duo to 
the great depth of the re-entrant angles. The triangles are 
rather narrower in proportion to their width tlian in the other 
members of the arvalin group, and the dentine 
s])aces have the appearance of being reduced 
in proportion to the thicknej^s of the enamel, 
a character difficult to define but readily 
appreciable to the eye. Except for these 
general poculmrities the molars closely agree 
with those of M, arvalis. First lower molar 
with normal anterior loop, the out(3r re- 
entrant angle well developed and approxi- 
mately as deep as inner angle. Posterior 
upper molar with the same elements as in 
M, arvalis. 

Fio. 144. Measurements, — External measurements of 

MicTQtus hartingi. X 10. type (adult male): head and body, 107 ; tail, 
26 ; hind foot, 18. A second adult male from 
the typo locality: head and body, 115; tail, 27 ; hind foot, 18 ; 
ear from meatus, 10. For cranial measurements see Table, p. 707. 

Specimens cjcawincd.— -Eight, all from the type locality. 

Bemarks, — Though very diflenent from the other European 
species of MicrotuSy this animal is nearly related to M, guentheri 

... 2 z . 


Fin. 143. 

Mierotua hartingi. Nut. size. 
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It differs merely in its 
somewhat more robust 


Danford and Alston, of Asia Minor, 
slightly paler, more yellowish colour, 
sku|^ and more inflate auditory bullee. 

d, 2 al. Larissa, Thossaly, J. E. HarMng (p). 93. 4. 5. 1-3. 

Greece. (93. 4. 5. 1. Type of species.) 

6 al. ^ Larissa, Thessaly. P. H. Mavrogordato 93. 3. 28. le 

(c & p). 

<y, 9, 2 juv. al. Thessaly. Dr. P. Loefiler (c & p). 92. 12. 7. 1-4. 


MICROTUS ANGULARIS Miller. 

1908. Microtus angularis Miller, Ann. and Mag. Nat. Hist., 8th ser., i, 
p. 198, February, 1908. Typo in British Museum. 

1910. Microtus angularis Trouessart, Faune Mamm. d'Europo, p. 182. 

Type locality, — Transylvania (probably near Hatszeg, Hun- 
yad, Hungary). 

Gedgraphical distribution, — Known only from the type locality. 

Diagnosis. — A large member of the Microtus arvalis group, 
about ec^ual to the Grecian M. hartingi in size, but with much 
longer tail; skull with unusually deep rostrum and abruptly 
sloping nasals. 

Colour. — After about thirty years immersion in alcohol the 
type appears to be essentially like Microtus arvalis arvalis in 
colour. 

Shull and teeth. — The skull differs from that of all other 
known European species of Microtus in the very deep, relatively 
short rostrum (depth at back of nasal decidedly greater than 
distance between front of zygoma and anterior extremity of 
nasal) and the unusually conspicuous angle 
(about 34° instead of about 18° to 22° as in 
M. arvalis^ M. hartingi and M, orcadensis) 
at which the nasals slope downwaM. 
Auditory bulla) relatively larger than in 
riif. x«t». M. arvalisy but not so much inflated as 

hartingi. Form of brain-case not 
known. Teeth with pattern of enamel 
folding as in Microtus arvalis^ but all of the triangles, especially 
those ill lower molars, with transverse diameter noticeably 
increased relatively to anterp-posterior diameter, and area of 
dentine spaces reduced. 

Measurements. — Type (adult male, in spirit) ; head and body, 
115 ; tail, 41 ; hind foot, 18 ; ear from meatus, 12. For cranial 
measurements see Table opposite. 

Specimen examined . — The type. 

$ al. Transylvania. G. G. Danford (c & p). 80. 10. 28. 2. 

(Type of species.) 
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MICROTUS RATTICEPS Keyserling and Blasius. 

1841. Arvicola fatticeps Koyserling and Blasius, Mem. pr^sent^s k TAcad. 

\ Imp. des Sci. Nat. de St. P6ter8bourg, iv, livr. 3, p. 333, 1841 
(date on title-page of completed volume, 1845). (Welikii-Ustjug, 
north-central Russia.) 

1841. Arvicola arenicola do Sdlys-Longchamps, Bull, de TAcad. Royalo 
des Sci. dos Arts et Bellos-ljettros do Bruxelles, viii, pt. 2, p. 236 
(Lisso, near Leiden, Holland. See Jentink, Notes from the 
Leiden Museum, xxix, p. 263, February 29, 1908). 

1844. Arvicola medius Nilsson, Ofversigt af Kongl. Vetonskaps-Akadomiens 
Forliandlingar, Stockholm, i, p. 34, March 20, 1844 (Laplai^d, and 
the mountains about the Gudbrandsdal, Norway). 

1857. Arvicola ratticeps Blasius, Stiugethiere Deutschlands, p. 365. 

1887. Microtus ratticeps Lataste, Ann. Mus. Civ. Stor. Nat. Genova, 
2nd ser., iv, p. 265, January, 1887. 

1899. ArvlicoUL] (Microtus) ratticeps var. stimmingi Nehring, Sitz.-Bor. 
Gosollsoh. Naturforsch. Freunde, Berlin, p. 58 (near Brandenburg, 
Germany). See Borig, Arbeiton aus der Kais. Biol. Anstalt file 
Land- und Forstwirtschaft, vii, p. 471, 1909. 

1910. Microtus ratticeps^ M, ratticeps stimmingi^ and M, arenicola Trouos- 
sart, Faune Mamm. d’Europo, p. 179. 

Type localihj , — Welikii-Ustjug, on the Dwina. River, north- 
central Russia. 

Geographical distrihutlon. — Northern portions of continental 
Europe and Asia from northern Russia and the mountains of 
Scandinavia eastward into Siberia, south to Holland,* northern 
Germany and northern Hungary. 

IJiagnoffis.^Bho large (hind foot, 19-21 mm.; condylobasal 
length of skull in largest individuals, 30 mm.) ; second upper 
molar without postero-internal triangle ; first lower molar witl^ 
only three re-entrant angles on outer side ; skull long and slender 
(ratio of zygomatic breadth to condylobasal length about 50), the 
intertemporal region developing moderate ridge with age ; length 
of brain-case measured from interorbital constriction to condyle 
greater than zygomatic breadth. 

External characters, — Essentially as in Microtus agrestis, but 
thumb usually with somewhat better developed nail, and solo 
with sixth tubercle relatively smaller. 

Colour, — In general the colour is not essentially different 
from that of Microtus agrestis, though it shows a tendency to be 
somewhat darker. Upper parts a coarse mixture of wood-brown 
and black, the sides occasionally with a slight tinge of russet. 
Underparts abruptly-defined pale grey tinged with cream-buff 
and frequently darkened by slaty under-colour. Feet light 
drab or dull whitish. Tail rather sharply bicolor, dark brown 
above, whitish below. In a skin from Western Hungary 
(B.M« 94. 3. 1. 64) there is a noticeable dark dorsal area extend- 
ing from forehead to base of tail, rather sharply defined clear 

**Not known to occur in Dfamark (see Winge, Danmarks Fbuna, 
Pattodyr, p. 78, 1908). 
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blackish brown on qape, elsewhero a mere darkening of normal 
colour. 

SkulL — The skull attains a greater length than that, of 
Microim agrestis^ but the zygomatic breadtli and breiuith of 
brain-case scarcely if at all exceed the corresponding dimensions 
in the smaller animal, so that the general form is coMspicuouly 
less robust. Dorsal, ventral and occipital proSles essentially 
as in M, agresiis, except that there is usually a slight concavity 
in interorbital region, and the contrast between occipital and 
rostral depths is less pronounced. Brain-case long and narrow, 
slightly oval in outline, the moderately developed postorbital 
processes not sufficiently prominent to cause the anterior portion 
to appear square ; upper surface rather strongly arched laterally, 
not flattened as in M. agrealis ; lateral ridges moderately 
developed ; interparietal relatively 
small, its area distinctly less than 
half that of parietal, its general 
outline almost evenly biconvex except 
for a slight median projection on 
anterior border ; occiput when viewed 
from behind essentially as in M. 
agrestis, but more rounded above; 
floor of brain-case without special 
peculiarities, but region of basal 
suture depressed rather than ele- 
vated (as in M, agrestis) when ^ull 
is held upside down ; auditory bulla 
somewhat larger and more inflated 
than in JW. agrestis, but not peculiar 
in form. Interorbital region naiTow 
as in M, agrestiSf but more elongated. 

Zygomata standing out from sides 
of skull noticeably less than in M. 
agrestis and M. arvalin ; median 
expan|ion well defined, rather more 
abrupt than usual ; infraorbital foramen wide, its lower border 
less extended downward behind root of incisor than in Microim 
agrestis and M, arvalis, llostrum with no special })eculiaritios ; 
nasals terminating posteriorly on level with nasal branches of 
premaxillaries a little in front of middle of zygomatic root; 
incisive foramina shorter than in M. agrestis^ strongly contracted 
posteriorly, terminating a little in front of level of alveolus of 
Bony palate with no special peculiarities, but lateral pits 
rather small, and median sloping ridge broad and flat, soinewliat 
as in the sub-genus Chionomys, Mandible as in M. agrestis^ 
but more slender. 

Y Teeth , — Incisors essentially as in Microtus agrestis, but front 
face of upper teeth less obliquely rounded ofl* at outer kide. 
Size of molars relatively to that of skull about as in Microtus 



FlQ. 140. 


MicrotuH ratticeps. Nat. nizc. 
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agrcBiis or perhaps a trifle less. Enamel p/ittern agreeing with 
that of M, arvalis in the absence of all trace of a postero-intemal . 
loop in as well as in the characters .of vn}, Wg and wig, common 
to iiharly all the European members of the sub-genus ; there is 
everywhere, however, less contrast in size and depth between 
the innenand outer angles and triangles. Third upper molar 
frequently of the more complicated type described under 
M. agrestis, the posterior loop with its inner limb isolated as a 
definite, well-developed, second inner closed triangle, and the 
projection on its outer side tending to assume the form of a 
small but almost closed third outer triangle. 
First lower molar highly characteristic and 
readily distinguishable from that of all the 
other European members of the sub-genus ; 
posterior loop, three inner and two outer closed 
triangles as in M. agreaiis^ except for the less 
contrast in size between the elements of outer 
and inner side; anterior loop so short that it 
bears no re-entrant angle on outer side, while 
that of inner side is reduced to a shallow, 
inconspicuous concavity, some trace of which 
is, however, apparently always present; angle 
subtending terminal loop on outer side broad 
X 6. and rather shallow ; antero-internal triangle 
usually communicating with anterior loop, this 
communication when broadly op^n frequently converting the two 
elements into a secondary terminal loop of irregularly crescentic 
form not unlike some of the variants of posterior loop of w®. 
While differing conspicuously from that of the other European 
species of true Microtus this tooth is essentially like that of the 
members of the sub-genus Chionomys. Isolated specimens may 
usually be distingui^ed by the less contrast between size of inner 
and outer triangles, and by the absence of any conspicuously 
projecting angle at outer base of anterior loop ; in certain forms 
of CMonomya, however, the latter peculiarity is almost qjKactly 
reproduced. 

Meamrements. — Average and extremes of nine adults from 
Lappmark, Sweden : hind foot (dry), 19*9 (19*4-21). Adult from 
Csallokoz-Somorja, Pressburg, ^Hungary. ; hind foot, 20*8. Adult 
female from Texel Island, Holland : head and body, 130 ; tail, 62 ; 
hind foot, 20 ; ear, 1 3. For cranial measurements see Table opposite. 


VtQ, 147. 

Microtna rattieepti. 
Enamel pattern. 


Specimens examined. — Twenty-oight, from the following localities 
Norway. — Gausdal, 4; Hjerkin, Kristiansamt, 1; Dovre Field, 1 
(U.S.N.M.). 

Sweden. — Medelpad, W. Norrland, 1; Karesuando, Norrbqtten, 3; 
Lappnjark, 6 (B.M. and U.S.N.M. ; near Stockholm, 1 (U.S.N.M.). 

• Finland.-— Muonionniska, Uleaborg, 6 (B.M. and U.S.N.M.). 

Germany. — Gol£»in, Brandenburg, 1 ; near city of Brandenburg, 1 (Berlin 
Agric. ; cotype of stvmmingt Nehrmg). 

Aubtbia-Hunoaby. — Csalldkuz-Somorja, Pressburg, Hungary, 1. 
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Holland. — ^Lisse, noar Loiden, 4 (Leiden; cotypes of memcola do 
S41ys-Longchamps) ; Texel Island, 1. • 


8 6. Gausdal, Norway. 

6, *Qausda1. 

9. Hjerkin, Kristian samt. 
1. Modclpad, W. Norrland, 
Swefcn. 

. 1. Torncu, Laj)pmark, Swc- 
don. 

1. Lapland. 

2. Lapland. 

1 . Lapland. 

1. Muonionniska, Ulcaborg, 
. Finland. 

* <5. Toxel Island. Holland. 

1 al. G o 1 p i n, Braudonburg, 
Gorraany. 

2. C s a 1 1 d k d z-S o m o r j a, 

Pressburg, Hungary. 


Ghristiauia Museum (e). 

93. 

. 3. 1. 11, 13. 

Millor Golloction. 

7. 

7. 7. 4536. 

Millor Golloction. 

7. 

7. 7. 4535. 

Prof. Sundevall (i*). 

49 

. 11. 1. 21. 

Prof. Sundovall (i*). 

45 

. 10. 25. 10. 

Prof. Sundovall (i*). 

49 

. 11. 1. 9. 

Tomos Golloction. 

7. 

1. 1. 141-142, 

Millor Golloction. 

7. 

7. 7. 3250. 

Stockholm Musoum (e). 

90, 

. 8. 1. 7. • 

J. L. Bonhoto (c & p). 

8. 

Id. 26. 3. 

G. Gadow (c & p). 

81, 

. 10. 7. 1. 

Budax:>cst Museum (e). 

94. 
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Sun-ClENUS CHIONOMYS Millor. 

1857. PaludicoUi Blasius, Stiugetbicro Doutschlands, p. 334 (part). Not of 
Wagler, 1830. 

1867. Praticola Fatio, Los Campagnols du Bassin du Ldman, p. 34 (part). 
Not of Swainson, 1837. 

1896. Microtus Millor, North American Fauna, No. 12, p. 62, July 23, 1896 
(part). 

1908. Chionomys Millor, Ann. and Mag. Nat. Hist., 8th sor., i, p. 97, 
January, 1908. 

Type species, — Arvicola nivalis Martins. 

Geographical distribution, — Mediterranean region from the 
Pyreiie(\s to the Caucasus and Asia Minor, mostly in or near 
mountains. 

Characters, -In general like the sub-genus Microtus, but third 
upper molar with only two re-entrant angles on each side, as in 
Arvicola and some forms of Pitymys ; skull with broad, rather 
flat, smooth brain- case, and wide interorbital region, the temporal 
ridges low and inconspicuous ; posterior termination of palate 
essentially as in true Microtus, but with elements usually less 
welbdefined. 

Remarks, — The sub -genus Chionomys is a very natural group, 
whose characters, while for th^ inost part agreeing with those 
of ^ true Microtus, .show a distinct tendency toward Arvicola and 
Pitymys, Seven forms are now known, all but two of which 
occur in Lurope. One of these inhabits the lowlands of southern 
France, but all of the others are characteristic mountain animals. 
The general appearance of the members of this group is highly 
characteristic as compared with that of the other European 
species of Microtus, They are medium-sized, rather long-tailed 
voles yith a peculiar slaty grejpsh general colour, and full, soft 
fur, the tail often mostly or entirely whitish. 
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KEY TO THE EUROPEAN MEMBERS OP THE SUB-GENUS 
CmONOMYS, 


Hind foot in adults loss than 20 mm. ; back clear 
light grey or with very slight brownish tinge ; 

tail always white throughout 

Back clear light grey ; auditory bullce small and 
flattened (Neighbourhood of Ntmes, Gard, 

Prance) 

Back with slight brownish tinge ; auditory bullfo 
largo and strongly inliatod (normal) (Basses- 

Alpes) 

Hind foot in adults 20 mm. or more ; back decidedly 
orownish ; tail often not entirely white. 
Postorior^ormination of palate with median ridge 
sharply defined, its width less than that of 
deep lateral pit ; back rather heavily clouded 
with blackish ; tail usually dark above (Tran- 
sylvanian Alps) 

Posterior termination of palate with median ridge 
usually not sharply defined, its width always 
at least equal to that of shallow lateral pit ; 
back slightly or not clouded with blackish ; 

tail not usually dark above 

Anterior loop of first lower molar with postero- 
external salient angle usually narrow and 
sharply pointed, never obsolete (Alps and 

Apennines) 

Anterior loop of first lower molar with postero- 
external salient angle usually broad and 
rounded, sometimes obsolete (Pyrenees) 


M. Uhruniiy p. 718. 

# 

M. 1. leltninii, p. 719, 


Af. 1. ItvJBUTXWy p, 722. 


M. ulpiuSy p. 723. 


M. nivqi.lisy p. 713. 


3/. n. nivcUuty p. 716. 


3f. 7L aquitaniuSy p. 717. 


MICROTUS NIVALIS Martins. 

(Synonymy under subspecies.) 

Qeographical diatrihution, — Pyrenees, Alps (except extreme 
south-western portion: Basses- Alpes and Var), Apennines and 
Tirol. 

Biagnoaia , — Size rather large (head and body about 130 min. 
in adults, hind foot, 20-22 mm., condylobasal length of skull, 
28-30*4 mm.) ; tail about half as long as head and body ; colour 
of upper parts in adults grey, strongly suffused with bister, but 
never much clouded with black ; tail whitish, usually tinged with 
brown above, though never sharply bicolor throughout ; general 
characters of skull as in the sub-genus ; mesopterygoid fossa 
narrow, its width anteriorly never more than equal to distance 
between edge of fossa and alveolus of its outer borders* 
vertical; posterior border of palate with median ridge usually 
flattened and ill-defined, its width at least equal to that of 
lateral pit. 

External characters . — General appearance more muriye than 
in the other European species of Microtua, owing to the long 
tail and large ears rather than^to any special modification in 
form of* body. Head relatively longer and more pointed than 
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in Ml agreBiis, Ear rather large, appearing distinctly above 
surrounding fur and extending nearly or quite to eye when laid 
forward ; meatal lobe well developed, high, its margin evenly 
rounded. Muzzle essentially as in M, agrcHtis, Feet as in 
M, agreatisj but posterior plantar tubercle larger than those at 
base of digjts. Tail about half as long as head and body, the 
hairs not entirely concealing the annulations, of which there are 
about eighteen to the centimeter at middle ; pencil inconspicuous. 
Fur full, soft and loose. Mamma; ; p 2 — 2, « 2 — 2 = 8. 

Colour. — Upper parts smoko-grey, strongly washed with bister 
oh back, and usually tinged with pale buff along sides ; un jer- 
parts dull white, irregularly clouded by the slaty und^r-colour ; 
feet and tail whitish, the tail usually (in about two-thirds of the 
skins examined) tinged with brown above though never sharply 
bicolor. 

Skull. — The skull is larger than that of Microtus agrestia 
agreatisy its general form broader and more depressed, the dorsal 
surface much less marked by ridges for muscle attaclimcnt, and 
the auditory bullie more developed. Dorsal profile nearly flat from 

lachrymal region to lambda, or 
with a faint concavity in inter- 
orbital region and equally slight 
convexity over middle of brain- 
case* ; nasals sloping forward at 
an evident though slight angle 
(about Occiput sufficiently 

oblique for the condyles to be just 
visible when skull is viewed from 
above. Ventral profile with no 
special peculiarities ; contrast be- 
tween occipital depth and that 
of rostrum evident but less pro- 
nounced than in the European 
members of the sub-genus Micro- 
iua. Brain-case large relatively to 
general size of skull, its outline 
when viewed from above broadly 
ovate, wider anteriorly than pos- 
teriorly ; postorbital processes si|jall and inconspicuous, producing 
no very noticeable break in contour of brain- case / ridgps along 
outer portion of parietals scarcely visible except in . extreme old 
age, and never becoming conspicuous ; lambdal crest represented 
by extreme outer portions only, these much less developed than in 
M. agreatia ; interparietal relatively smaller than in M. agreatia, 
its area scarcely more than half that of parietal, its form not 
peculiar (antero-posterior diameter, exclusive of median projection, 
slightly less than half transverse diameter). Depth of occiput 
when .viewed from behind barely more than half height, the 
* Somewhat exaggerated in fig. 148. 
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brain-caso scarcely rising above occipital level; paroccipital pro- 
cesses rather shorl, their tips projecting only a* little beyond 
level of lower lip of foramen magnum, the ridges extending 
upward from their bases evident though not very high. Floor 
of brain-case nearly smooth, the median ridge of basioccipital 
slightly developed ; width of basioccipital along an^rior suture 
contained about times in median length ; auditory bullae large 
but somewhat flattened, otherwise without special peculiarities. 
Interorbital region rather wide (usually wider than rostrum) and 
short, the up^r surface flattened and with low, inconspicuous 
teq^poral ridges which may come together very late in life, but 
which are too low to form an evident median ridge ; inter- 
lachrymal region always essentially smooth. Zygomata not very 
widely or abruptly spreading, the contrast betwotm zygomatic 
breadth and breadth of bram-c^ise much less than in Mierotus 
agrestis ; median expansion evident but not very wide ; anteorbital 
foramen rather wide and low, its form diiigiiostic as compared 
with that of M, agrestis. Rostrum slender, relatively smaller 
than in M, agrestis and with less contrast in depth Ijotween 
proximal and distal regions, the least depth behind nasals 
distinctly greater than width in same region ; nasals less narrowed 
posteriorly than in M. agrestis, their hinder border usually 
truncate and scarcely extending behind level of anterior border 
of zygomatic root ; nasal branches of premaxillaries usually 
extending about to level of middle of zygomatic root ; incisive 
foramina about as in M, agrestisy but extending backward 
scarcely to level of Palate narrow, its structure normal, but 
all the surface sculpture lacking in relief, the sloping portion of 
median ridge wider than small, shallow lateral pit ; mosopterygoid 
space nearly parallel sided, its anterior border rounded, its width 
in front scarcely equal to distance from margin of fossa to 
alveolus of ; plates forming outer border of space nearly 
vertical ; hamulars straight ; ectopterygoid plate well developed, 
the ectopterygoid pit large and deep, though slightly more 
encroached on than is the case in M. agrestia. Mandible 
essentially as in M. agreatis but more slender, coronoid process 
lower, and angular process longer. 

Teeth, — Incisors essentially as . in Microtua agrestia but , 
relatively a little less robust ; upper teeth projecting slightly 
forward, so that their front surface is just visible when skull is 
viewed from above. Molars* relatively smaller than in the 
European species of true Microiusy but the general character of 
their enamel folding without special peculiarity other than a 
slight tendency toward roundness in outline of closed triangles of 
maxillary teeth, particularly the trianglas of inner side. The 
pattern in m^, w? and m.^ shows no peculiarities worthy pf special 
note ; without postero-internal loop. Third lower molar with 
re-entrant angles on outer side ^tending to be deeper tluui usual, 

* Pig. 149, p. 718. 
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SO that the second loop is often nearly or completely divided into 
two closed triifngles. Third upper molar with anterior loop and 
three closed triangles of tho usual form, but posterior loop short, 
simple and without trace of re-entrant angle on inner side 
(though in some instances a slight widening of tho extreme tip 
causes a cer^iin ckigree of concavoness), its form much like that 
assumed by extreme terminal portion of loop in M. agrestis when 
second inner triangle lias boon cut off ; tlie tooth never has ihore 
than three well developed salient and two re-entrant angles on 
each side. First lower molar essentially as in Microtm ratticeps, 
tho outer side with three, the inner side with four re-entrant 
angles, tho anterior loop short, simple, without trace of re-entrant 
angles, its general outline crescentic (or when more elongate 
almost arrow-head shaped) when outer basal portion is well 
developed, or unsymmetrical when this is short or obsolete ; first 
inner triangle rarely communicating with anterior loop ; outer 
side normally with four salient and three re-entrant angles, innc^r 
side with five salient and four re-entrant angles. 

Remarlcs. — Microtm nivalis is a strictly alpine animal, never 
inhabiting plains or true lowlands and only descending into 
valleys when special local conditions, such as damp, shaded cliffs 
or cool talus-sloi)Os,* furnish it with the low summer temperature 
which it requires. Two local forms are distinguisliable, one 
confined to the Pyrenees, the other to tho region of tho Alps. 

• Microtus nivalis nivalis Martins. 

1842. Arvicola nivalis Martins, Bevuo Zoologique, p. 331 (Faulhurn, Bern, 

Switzerland). 

1843. TTypudxus alpinus Wa^er, Schreber’s Siiugthiero, Suppl., in, p. 57G 

(Andcrraatt, Uri, Switzerland). 

1845. Anncola nivicola Schinz, Synops. Mamm., ii, p. 23C (Highest Swiss 
Alps ; probably near Andermatt). 

1853, Ilypmliriis pctrophilns Wagner, Miincb. Gelehrt. Anzeigou, No. 38, 
p. 307, March 28, 1853 (Oborstdorf, near Sonthofen, Allgiiu, 
Bavaria, Germany). 

1857. Arvicola nivalis Blasius, Saugethiere Deutschlands, p. 359. 

1884. [Microtus^ nivalis Lataste, Actes Soc. Linn., Bordeaux, xxxviii, 
p. 23 (p. 15 ot reprint), 

1908. Microtus nivalis nivalis Miller, Ann. and Mag. Nat. Hist., 8th sor., 
I, p. 99, January, 1908. . ii 

; 1910. Microtus (Ghionotnys) nivalis Troucssart, Faune Mamm. d’Furope, 
p. 183. 

Type locality. — Faulhorn, Bern, Switzerland. 

Oeographical distribution. — Alps (except south-eastern portion), 
Tirol and northern Apennines. 

Diagnosis. — Anterior loop of first lower molar tending to 
assume an arrow-head-like outline, owing partly to the general 

* Fof a study of the local conditicAis in a typical talus-slope see Miller, 
Science, N.S., viii, pp. 616-618, November 4, 1898. 
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narrowness of the loop, but more especially to the form of the 
postero-external salient angle, which is usually narrow and 
sharply pointed, and rarely, if ever, except * in immature 
individuals, obsolete. 

Meoiturcments . — External measurements of adult male from 
Chamonix, Haute-Savoie, Prance : head and body, 139 ; tail, 71 ; 
hind foot, 20. Two adult males from the Furka Pass, 
Switzerland: hojul and body, 127 and 133; tail, 63 and 68; 
hind foot, 19*6 and 19. Two adult females from the same 
locality: head and body, 126 and 131; tail, 72 and 69; hind' 
fo^, 20 and 20 ; ear, 15. Adult male from Santis, Appenzell, 
Switzerland : head and body, 126 ; tail, 70 ; hind foot, 20 ; 
oar, 15. Adult male from Valasco, Valle del Gesso, Cuneo, 
Italy: head and body, 132; tail, 74; hind foot, 21; ear, 17. 
Adult female from Monte Cimono, Modena, Italy : head and 
body, 120; tail, 63; hind foot, 20. For cranial measurements 
see Table, p. 720. 


SpecUne^ia examined, — Sixfcy-two, from tho following localities : — 
Francm : Chamonix, Hauto-Savoie, 2 (U.S.N.M.). 

SwiTZKRLAND : Sangloz, Valid, 2 (U.S.N.M.) ; Ensannaz, Vaud, 2 
(U.S.N.M.); Zermatt, Valais, 3 (U.S.N.M.) ; Miirren, Berne, 2 ; Mciringen, 
Berne, 2; Furka Pass, Uri, 11 (B.M. and U.S.N.M.); St.Gothard, Uri, 4; 
Andermatt, Uri, 5 (U.S.N.M.) ; Goschenon, Uri, 6 (U.S.N.M. and Mottaz) ; 
Siintis, Appenzell, 12 (U.S.N.M.) ; Meglis Alp, Appenzell, 2 (U.S.N.M.) ; 
Hochmattli, Murgsce region, St. Gallon, 2 (U.S.N.M.) ; Gampfor, Grisons, 1 
(Bothschild) ; no exact locality, 2. 

Germany : Oberstdorf, near Sonthofen, Allgiiu, Bavaria, 2. 

Italy: Valasco, Valle del Gesso, Cunco, 1 (Genoa); Monte Gimone, 
Modena, 1. 


2. Miirren , Berne, Switzerland. 

2. Moiriugon, Berne. 

7 <J, 9. Furka Pass, Uri. (E, 21, 
Zollikofcr.) 

1. St. Gothard, Uri. 

2. St. Gothard, Uri. 

1. St. Gothard, Uri. 

6, Switzerland. {MOschler,) 

1. Switzerland. 

9 al. Monte Gimone, Modena, 
Italy. {Ur, Major.) 


W. Gurtnor (c A: p). 92. 10. 6. 10-11. 
Tomes Collection. 7. 1. 1. 143-144. 
O. Thomas (p). 2. 8. 4. 43-47. 

4. 4. 6. 54-66. 

Baron E. do S61p- 46. 7. 5. 3. 
Longchamps (p). 

Purchased (Brandt). 46. 11. 1. 6-7. 
Stockholm Museum 46. 6. 2. 67. 

(k), 

K. R. Alston (p). 79. 9. 25. 60. 

Purchased (Par roys). 46. 6. 15. 58. 
Modena Museum (p). 3. 2. 22. 1. 


Micbotus nivalis aquitanius Miller. 

1908. Microtus nivalis aquitanius Miller, Ann. and Mag. Nat. Hist., 
8th sor., I, p. 99, January, 1908. Type in British Museum. 

1910. Microtus (Chionomys) nivalis aquitanius Trouessart, Fauno Mamm. . 
d*Europe, p. 184. 

Type locality , — Near I’Hospitalet, Ari6go, France. ^Altitude 
about 4800 feet. 

Oeographical distribution. — l^yrenees ; at present known from 
the French side' only. 
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Diagnosis , — Similar to Minrotus nivalis nivalis^ but anterior 
loop of first lower molar broadly crescentic in outline, the postero- 
external salient angle broad and rounded, occasionally obsolete. 




and 


Measurements,— (young-adult male) : head and body. 111; 
tail, 59 ; hind foot, 21 ; ear, 16. Two adult males from the typo 
locality; head and body, 124 and 124; tail, 61 and 64; hind 
foot, 20 • 4 and 21 ; ear, 1 7 • 8 and 19*4. Adult male from Pic-du- 
Midi, Hautes-Pyrences : head and body, 129 ; tail, 71 ; hind 
foot, 21 ; ear, 17. For cranial measurements see Table, p. 721. 

Specimens examined, — Fourteen, from the following localities on the 
French side of the Pyrenees : Port6, Pyr6n6es-Oriontales, 2 ; THospitalot, 
Ari6go, 5 ; Bareges, Hautes-Pyr6n6e8, 1 ; Pic-du-Midi, HautoB-Pyr6n6es, 6. 

2 9, Port4, Pyr6n6es - Orientalos, G. S. Miller (c). 8. 8. 4. 240-241. 

Franco. 

3 6, L’llospitalot, Ari6ge. G. S. Miller (c). 8. 8. 4. 237-239. 

(8. 8, 4. 238. Ty 2 )e of subspecies.)* 

3 ($, 3 9. Pic-du-Midi, Hautes-Pyr6n6es. 0. Thomas (r). 8. 9. 1. 64-69. 

(A, Bobert.) 

MICROTUS LEBRUNII Crespon. 

(Synonymy under subspecies.) 

Oeographical distrihution, — C^tral and south-eastern France 
; from Puy-de-D6me to the Departments of Gard, Var, and Basses- 
^ Alpes. 

Diagnosis, — ^Like Microius nivalis^ but smaller (hind foot in 
adults less than 20 mm. ; condylobasal length of skull less than 
28 mm.), and paler, the tail always pure white throughout, and 
the back a light grey without conspicuous brownish suffusion. 

Skulls — Except for its smaller size, the skull does not differ 
tangibly from that of M, nivalis, 

Teeih , — As compared with those of M, nivalis of the same 
^age, the teeth differ in their slightly smaller suse, but I can find 
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no constant character in the enamel pattern by which they may 
be distinguished. In the specimens examined the terminal loop 
of rnP is invariably short and broad, not showing any tendency to 
the elongation occasionally occurring in M, nivalis, 

Remarks, — Microtm lebr^nii is represented by two geographic 
races, one of which is remarkable, in the sub-genus Ciionomys, for 
its occurrence at a distance from mountains and in a region of 
unusually high summer temperature. 

Microtus lebrunii lebuunii Crespon. 

1844. A[rvicold] lebrunii Crospon, Pauno M6ridionalo, i, p. 77. « 

1857. Arvicola nivalis b. Arvicola leucunis Blasius, Saugothioro Doutsch- 
lands, p. 351) (part). 

1908. Microtus lebrunii lebrunii Hillor, Aun. and Mag. Nat. Hist., 8th ser., 
I, p. 101, January, 1908. 

1910. Microtus (CJdono7nys) lebruni Trouossart, Fauno Mamm. d*Europo, 
p. 184. 

Type ZocaZi<y.— Neighbourhood of Nimes, Oard, France. 
Altitude, 180 m. 

Geographical distribution. — Known with certainty from the 
type locality only, but probably extending through the Cevennes 
and the mountains of Auvergne. 

Diagnosis, — Back clear, very pale smoke-grey, without evident 
wash of wood-brown ; skull with auditory bulhe small and 
flattened. 

Colour. — Upper parts a very pale smoko-grey with a faint 
bluish tinge, particularly on nock and l)otween oars, the back 
faintly “ lined ” with black, the sides and rump nearly clear ; 
underparts buffy white, not sharply defined, the slate-black under 
colour appearing irregularly at surface and producing a bluish 
tinge ; sides of muzzle dull white ; feet and teil white 
throughout. 

Skull. — Auditory bullse decidedly reduced in size as compared 
with those of M. nivalis, so that the lower edge of bulla scarcely 
extends beyond lino of cutting edge of molars. 

Measurements. — Three adult males from the typo locality : 
head and body, 117, 121 and 122 ; tail, 56, 55 and 66 ; hind 
foot, 18*6, 19*6 and 18*8; ear, 13, 14*2 and 14. For cranial 
measurements see Table, p. 721. 

Specimens exammed.^^iyi, all from the neighbourhood of Nlmcs (B.M., 
Mottaz and Nimes) ; no exact locality, 2. 

Bemdrks. — ^This animal presents the anomaly of a member of 
the nivalis group completely adapted to life in the hot dry plains 
of south-central France, a region where its presence can in no 
way be explained as due to special local conditions. A mounted 
specimen in the Paris Museum collected in Auvergne (probably 
near Clermont-Fen-imd) b^ Lecoq, and presented in 1854, is 
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3 2.2.47 1 9 28-2 17-0 4-6 13-47-4 7-6 8-6 ; 18-0: 7 0 i 7 0 „ 2 mm. 
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probably referable to Microius lebrunii lehpinn, though in its 
present faded and dust-stained condition exact identification is 
impossible. The skull is so imperfect that it serves only to show 
that the animal was not adult. 

3 (5. Nimes, Gard, Fr^ce. 0. Thomas (p). • 8. 8. 10. 101-103. 

\C. Mottaz.) {Topotypes,) 

2. S. Franco. Tomos Collection. 7. 1. 1. 146-147. 


Micbotus lebrunii lbucurus Gerbe. 

1852. Arvicola leucurus Gerbe, Revue Zoologique, 2nd sor,, iv, p.^2G0, 
June, 1852. 

1857. Arvicola nivalis b. Arvicola leticurus Blasius, Saugothiere Deutsche 
lands, p. 359 (part). 

1908. Microttis lebrunii Imicurus Miller, Ann. and Mag. Nat. Hist., 8th ser., 
I, p. 102, January, 1908. 

1910. Microtus (Chionomys) Uh'uni leucurus Trouessart, Fauno Mamm. 
d’Kuiope, p. 184. 

Type locality. — Barcelonnotte, Basses-Alpes, Franco. Altitude 
about 1300 mm. 

Geographical distribution. — South-western Alps (Departments 
of Basses-Alpes and Var). 

Diagnosis. — Upper parts pale smoke-grey, slightly but evi- 
dently washed with wood-brown ; skull with auditory bullse largo 
and well inflated, essentially as in M. nimlis. 

Colour. — The colour resembles that of M. lebrunii lebmnii, 
except that the back is sufficiently sufiiised with bufly or pale 
woocl-brown to destroy the clear grey, almost hoary appearance 
characteristic of the typical, lowland race. This suffusion is 
usually more noticeable on rump than on sides, so mucli so that 
in one specimen (No. 7. 1. 1. 145, probably a paratype) the 
rump is a clear dull buff. 

Shull. — The skull is distinguishable from that of M. lebrunii 
lebrunii by its large, strongly inflated, normally developed auditory 
bullie. As in M. nivalis the lower edge of the bulla extends 
decidedly beyond line of cutting edge of molars. 

Measurements, — Adult female from St. Paul, near Barce- 
lonnette, Basses-Alpes, Franco: head and body, 120; tail, 68; 
hind foot, 19 ; ear, 14 '8. Foa cranial measurements see Table, 
p.721. 

SpedvMWS cosamin^d.—Twolve, all from the vicinity of Barcelonnettb 
(B.M!. and Mottaz) ; also several old specimens without definite locality, 
probably referable to the same race (B.M. and U.S.N.M.). 

d, ?. Barcelonnette, Bassos- Alpes, O. Thomas (p.) 8. 8. 10. 104-105 

France. (C. Mottaz.) {Topotypes.) 

3. Basses-Alpes. Purchased (Parzu- 52. 5. 27. 47-49. 

daki). 

( Tomes Golleotion. 7. 1. 1. 145. 


1. *8. France. 
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• MICROTUS ULPIUS Miller. 

1908. Microtus ulpius Miller, Ann. and Mag. Nat, Hist., 8th sor., i, p. 100, 
January, 1908, Type in British Museum. 

1910. Microtiis {Chionomys) ulpius Trouessart, Fauno Mamm. d’Europo, 
p. 184. 

■ • 

Type locality , — HatBzeg, Hunyad, Austria-Hungary. Altitude, 
2000 feet. 

Geographical distribution, — Known only from the vicinity 
of the typo locality, but probably occurring throughout the 
TrJhsylvanian Alps and perhaps in the true Carpathians 
also. 

Diagnosis, — Similar to Microtus nivalis, but colour darker and 
tail usually brown above (often distinctly bicolor throughout) ; 
posterior border of palate with median ridge sharply defined, its 
width less than that of deep lateral pit. 

Colour, — Though in general resembling that of Microtus nivalis 
the colour 'is distinctly darker, the back strongly tinged with 
wood-brown and conspicuously clouded with black ; tail usually 
bicolor, often sharply and conspicuously so throughout. 

Skull and teeth, — Except for the narrow, sharply defined 
median ridge and deep lateral pits the palate is as in M, nivalis. 
The other parts of the skull show no peculiarities. Teeth as in 
Microtus nivalis, the anterior loop of usually similar to that of 
M, n, aquitanius. 

Measurements , — External measurements of type (adult female) : 
head and body, 131 ; tail, 58 ; hind foot, 20 ; ear, 17. A second 
adult female from the type locality : head and body, 124 ; tail, 68 ; 
hind foot, 22 ; ear, 17. For cranial measurements see Table, 
p. 721. 

Specimens Eighteen, all from the neighbourhood of Hatszeg. 

6 d, 7 9. Hatszeg, Hunyad, Transyl- G. G. Danford (c). 3. 2. 2. 45-49. 

yania, Austria-Hungary. 3. 11. 8. 35-42. 

(3. 2. 2. 48. Type of species.) 


Genus ARVICOLA Lacop^de. 

1799. Arvicola Lac4p^do, Tableau des divisions, sous divisions, ordres et 
* genres des mammif^res, p. 10 (arnyhihius), 

1836. Hemiotomys de S^lys-Longchamps, Essai monographique sur les 
Campagnols des environs de Li4ge, p. 7 (sub-genus) part. 

1857. Paludicola Blasius, Siiugethiere Doutschlands, p. 883 (sub-genus) 
part. Not Paludicola Wagler, 1830. 

1867. OchetoniySf Fitzinger, Sitzungsb. Math. Naturwiss. Cl. K. Akad. 

Wissensch., Wien, lvi, p. 47 (based primarily on the water-rats of 
Europe). ^ 

1867. Praticola Fatio, Los Campa^ols du Bassin du L6man, p. 36 
(sub-genus) part. Not PraiicUla Swainson, 1837. * 

1883. Arvicola Lataste, Le Naturaliste, ii, p. 349 (sub-genus). 

3 A 2 
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1896. -Arvicola Miller, North Amcr. Fauna, no. 1?, p. 66, July 23, 1896 
(sub-genuB). 

1908. Armcola Millor, Ann. and Mag. Nat. Hist. 8th ser., t., p. 195, 
February, 1908 (genus). 

Type species. — Mus amphihim Linnaeus. 

Qeoyrapiical distribution. — Palaearctic region from Great 
Britain eatstward into Asia, and from the Mediterranean coast 
north to northern Scotland and the shores of the Arctic Ocean. 

Characters. — Like Mierotus^ but plantar tubercles only five 
(a very rudimentary sixth rarely present) ; third upper molar as 
in Chionomys ; external form modified for aquatic or subterranean 
life, 

Bemarks. — Though not sharply differentiated from Microtus, 
this group is so natural that it may conveniently be treated as a 
genus. Its range does not extend beyond the Pahearctic region. 
About fifteen forms are known, eleven of which occur in western 
Europe. Some of these are strictly acpiatic in their mode of life, 
others fossorial, while in two {A. terrestris and A, scherman 
scherman) the habits appear to vary locally or with season. 

KEY TO THE EUROPEAN FORMS OF ARVICOLA. 

Size large, hind foot more than 30mm.,coudyloba»al 
length of fully adult skulls usually more than 
40 mm. ; skull not fossorial in form, the rostrum 
and occiput tending to bo squarely truncate, the 
upper incisors slightly projecting; roots of mi 
and m,i forming evident protuberances on lower 
surface of mandible in old individuals; habits 
strictly aquatic {amphibius group). 

Nasals at widest region conspicuously narrower 


than rostrum (Great Britain) A. amphibius^ p. 725. 

Condylobasal length of skull usually 42 to 
44 mm. ; colour dark, but melanism infre- 
quent (England) A. a. amphibius, x* 730. 

Condylobasal length of skull usually 40 to 
42 mm. ; colour very dark, melanism frequent 
(Scotland) A. a. reta, p. 732. 

Nasals at widest region nearly as wide as rostrum 

(Spain and southern France) A. sapidus, p. 732. 

General colour rather light, the sides and face 
clear yellowish brown (Spain, except As- 
turias; lowlands of southern Franco) A. s. sapidtis, p,'73S. 

General colour dark (as in amphibitis), the sides 
and face strongly “ lined ” with black 
(Pyrenees and Asturias) A. s. tenebrieus, p. 735. 


Size medium or small, hind foot usually less than 
so mm., condylobasal length of fully adult 
skulls usually loss than 40 mm. ; skull slightly 
or conspicuously fossorial in form, the rostrum 
an^occiput tending to be obliquely truncate, the 
.up^r incisors noticeably projecting; roots of 
and m. never forming protuberances on lower 
surface of mandible; lubits Aquatic or terres- 
trial (terrestris group). 
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Interparietal tending to bo somewhat ligalato in 
outline; skull ‘representing the extreme of 
fossorial adaptation A. scJicrmany p. 744. 

Colour dark brown, the tail usually blackish 
throughout ; habits both aquatio and fossorial 
(Northern central Europe from southern 
Germany to .the Baltic and from Belgium 
eastward) A. a. achiht/ian, p, 745. 

Colour light yellowish brown, the tail usually 
bicolor or huffy; habits mole-liko, strictly 
fossorial. 

Anterior loop of short and wide ; auditory 
bullie usually somewhat flattened (Alps 

and'their immediate neighbourhood) A. s. exitua, p. 746. 

Anterior loop of wi, long and narrow ; auditory 
bullae evenly inflated (Pyrenees and their 
immediate neighbourhood) A.g. montMa^ j). 749. 

Interparietal tending to he quadrate in outline; 
skull less extremely fossorial in form. 

Molars relatively weak; underparts with con- 
spicuous rusty wash which usually spreads 
noticeably on sides of head (Norway and 
Sweden) A. Icrroslris^ p. 73S. 

Molars relatively heavy; underparts with at 
most an ochraccous wash which rarely 
spreads noticeably on sides of head. 

General colour strongly yellowish, the back 
with little if any clouding of black (Central 

Italy) A. mtisignani^ p. 744. 

General colour dark brown, the back with 
noticeable clouding of black. 

Underparts slaty, washed, with yellowish 
brown (Italian Switzerland and north- 
ern Italy) A. italicus^ p. 740. 

Underparts slaty, washed with whitish 

(Bosnia and Boumania) A. illyriciiSf p. 741. 


ARVIGOLA AMPHIBIUS Linna^US. 

(Synonymy under subspecies.) 

Geographical distribution , — Great Britain. 

Diagnosis , — Size large (head and l)ody about 200 mm., tail 
about 110 mm., hind foot usually 30 to 34 mm., condylobasal 
length of fully adult skulls, 40 to 44*6 mm.); tail somewhat 
more than half as long as head and body ; colour above dark 
brown, blackening along back, the sides not decidedly yellowish, 
the cheeks not contrasted with surrounding parts; skull not 
fossorial in form, the rostrum and occij)ut tending to be squarely 
truncate (vertically), the upper incisors not unusually pro- 
j 43 Cting; nasals at widest region conspicuously narrower than 
rostrum ; roots of and forming evident protuberances on 
lower surface of mandible in ol<l individuals; habits^strictly 
aquatic, never mole-like. 

External characters, — Genera^ form heavier and mored:obust 
than in the house rat, the tail relatively shorter and head 
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noticeably more rounded. Upper incisors .slightly projecting 
when mouth is closed. Ear well developed but low, scarcely 
appearing above surface of fur, and extending barely more than 
half-way to eye when laid forward, its outline sub-circular; 
meatal valve well developed, bluntly triangular, naked ; both 
surfaces of fjar thinly clothed with rather long hairs. Eye small, 
its position half-way between muzzle and ear. Muzzle pad small, 
naked, with no special peculiarities, its lower border continuous 
, with naked median groove of upper lip. Front foot broad and 
robust, though not specially enlarged ; inner digit rudimentary, 
smaller than the smallest palmar tubercle, its dorsal surface 
covered by the closely appressed nail ; fifth extending to base of 
third and fourth, second about to middle of third ; third and 
fourth digits sub-equal and longest, the third slightly exceeding 
fourth ; scales on under surface of digits well defined, throe to 
five in number ; claws well developed, slender, slightly curved, 
their length about equal to that of first phalanx of the respective 
digits. Palmar tubercles five, all well developed, the two posterior 
sub-equal and largest, that lying between bases of third and 
fourth digits smallest ; surface of palm between tubercles 
irregularly wrinkled. Hind foot large, slightly but evidently 
“feathered” for swimming; first digit extending searcely to 
base of second, fifth to just beyond middle of fourth ; second, 
third and fourth digits sub-equal, the third slightly the longest 
and second slightly the shortest of the three ; scales on under 
surface of digits well defined, three to four number ; claws slightly 
larger and more robust than those of fore foot. Solo naked 
throughout, except for a sprinkling of fine hairs on posterior 
third which usually produces a slight pubescence. Plantar 
tubercles five, well developed, fully as large as pads at base of 
corresponding claws, occupying about one-half surface of region 
in which they lie, the skin between them finely granular like 
that of posterior portion of solo except for a noticeable smooth 
area indicating position of sixth tubercle ; outline of tubercles at 
base of first and fifth digits sub-circular, that of the others 
narrowly ovate; postero-internal tubercle slightly larger than 
any of the others, that at base of first digit smallest. Tail thick 
at base, tapering noticeably toward tip ; when laid forward it 
extends about to shoulders ^r slightly beyond; annulations 
evident, Chough somewhat irregular, about 15 to the centimeter 
at middle of tail ; hairs numerous, about 4 to 5 mm. in length, 
nearly concealing the annulations and forming a slight pencil. 
Maminse : p 2 — 2, i 2 — 2 = 8. 

^lour , — Upper parts ranging from broccoli-brown to mar»- 
brown or darker, in most specimens rather heavily overlaid with 
black, iji^pugh the latter is usually not in excess of the ground- 
colour; median dorsal region darkest, sides and face lightest, 
though without noticeable con|rast, the sides of body usually 
somewhat ** lined ” with black, the sides of head to, and including 
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ears, usually tinged with odiraceous-buflf or light raw-umber, 
though not sufficiently to produce any marked contrast with 
surrounding parts ; chest and belly a varying mixture of 
ochraceous-buff and the slate-grey under colour, the two 
becoming more intimately blended on throat and fading to a 
light drab grey ; feet ranging from hair-bvown to ecru-drab, 
sometimes with a blackish shade ; tail blackish throughout, the 
underside sprinkled with greyish hairs. 

Skull . — The skull of Arvicola amphtbiua is large and massive, 
becoming conspicuously ridged and angular m fully adult 
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Aruicola amphibitu. Nat. bIzo. 


individuals. In general form and proportions it does not differ 
notably from the skull of Microtm agreatia, except that the brain- 
case tends to bo shorter and wider, the dorsal profile is more 
evenly convex, without any sudden angular bending down of 
nasals at interlachrymal region, and the upper incisors project 
sufficiently forward so that most of their anterior surface is 
visible when skull is viewed from above. Brain-case somewhat 
longer than wide, the well-developed postorbital processes 
squaring its anterior margin and imparting the general^ outline 
of a parallelogram ; lateral ridg|s strongly developed in adults 
and marking off a conspicuous flat median surface widest at 
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middle, narrowing a little posteriorly to width of interparietal, 
and more noticeably in front, finally disa'^^pearing in region 
between postorbital processes, where the ridges come together ; 
each ridge with a distinct angle at middle and usually with 
another less evident angle about half-way between middle and 
point of juncture ; interparietal large, somewhat variable in 
form, usuariy ligulate with obliquely truncate outer extremities 
at\d ;^light anterior median projection, but sometimes almost a 
perfect parallelogram about twice as wide as long; lambdoid 
crest high and conspicuous at sides, but reduced to a mere 
angular edge along posterior border of interparietal ; truncaj^on 
of occiput somewhat oblique, slightly more so than in Microtus 
agrestis, the entire occipital condyle usually, though not always, 
visible when skull is viewed from above ; outline of occiput 
viewed from behind elliptical, flattened at the middle, slightly 
more than half as high as wide; paroccipital processes large, 
widely spreading, their extremities not applied to bullie, their 
bases continued upward as well-developed ridges joining lamb- 
doid crest near outer extremities of interparietal ; foramen 
magnum higher than wide, its upper border narrowly rounded or 
forming a distinctly pointed arch ; base of brain-case with no 
special features, the basioccipital with ill-defined median longi- 
tudinal ridge, the width of the bone along anterior border 
contained about 2^ times in its median length ; auditory bulla? 
rather large (about 9 mm. in antero-posterior diameter), but not 
highly inflated, their ventral border not extending to level of 
cutting surface of molars. Interorbital region deeply constricted 
posteriorly, where in old individuals the width is less than half 
that in lachrymal region; ridges early uniting to form an 
evident median crest which, however, does not extend forward 
beyond the deeply constricted region. Zygomata heavy, rather 
gradually spreading, the greatest zygomatic breath at glenoid 
level ; vertical expansion evident but not abrupt. Rostrum of 
the same relative size as in Microtvs agrestisj but somewhat more 
slender anteriorly ; nasals distinctly smaller relatively to rostrum 
.than in M, agrestis, their anterior termination falling decidedly 
short of level of gnathion, their greatest combined breadth 
noticeably less than that of rostrum in same region ; posterior 
border of nasals squarely truncate at level of about middle of 
zygomatic root, ascending branches of premaxillaries reaching 
somewhat further back; incisive foramina relatively shorter 
than in Microtvs agrestis, their posterior border falling short of 
alveolar level by 1 mm. or more, their anterior extremity lying 
decidedly nearer maxillo-premaxillary suture than to posterior 
surface of incisor. Bony palate with no special peculiarities as 
compared with that of Microtus agrestis; lateral pits large, but 
rather slfellow ; median ridge tending to be low and not sharply 
defi.u«<\ ; mesopterygoid space with anterior border varying from 
squarely truncate to pointedly Vched ; posterior half of ptery- 
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golds noticeably diverging ; ectopterygbid pit largo and deep, not 
encroached on by bulla. The mandible does not differ materially 
from that of Microtus agreMis except in its conspicuously greater 
size, but the articular process is more abruptly btmt inward at 
level of incisor root, and angular process is more widened 
posteriorly. 

Teeth, — Upper incisor with shaft less curved tfian th»at of 
Microtus agrmtis, its outline from tip to base less nearly a semi- 
circle ; root at anterior margin of anteorbital foramen, where it 
forms a slight though evident swelling. Cross-section of shaft 
ess|ntially as in M, agresiiSy but antero-posterior diameter 
relatively greater, so that inner border is slightly longer than 
anterior border ; distribution of enamel as in the smaller animal. 
Lower incisor with root extendilig well into base of articular 
process, on the outer side of which it 
usually forms a slight protuberance ; cross 
section, like that of upper tooth, with 
antero-posterioi' diameter relatively greater 
than in M. agresiis, the enamel-covered 
anterior surface thus relatively narrower. 

Molars large and heavily built ; form- 
ing a conspicuous capsule on inner side 
of incisor, the roots of lUi and appear- 
ing as distinct protuberances on lower 
surface of mamlible. Enamel pattern 
well defined, all the elements distinct, the 
angles sharp and definite. Details of 
pattern much as in Microtus nivalis; wd 
with anterior transverse loop and four 
alternating, essentially equal closed tri- 
angles, each side with three salient and 
two re-entrant angles ; with anterior 
trajisvorse loop and throe alternating closed 
triangles, the outer side with three salient and two re-entrant 
angles, the inner side with two salient and two re-entrant 
angles ; with anterior transverse loop, a larger inner and 
smaller outer closed triangle, and a short longitudinal loop, 
from the antero-external base of which a small third closed 
triangle is sometimes cut off; each side of tooth with three salient 
and three re-entrant angles, the last two salients occasionally ill- 
developed in individuals with reduced terminal loop ; wq with 
same elements as in Microtus nivalis^ but first and second 
triangles normally opening into each other and into short, sub- 
terete anterior loop, of whiqh in some specimens they appear to 
be mere angular basal appendages ; true closed triangles only 
three, one outer and two inner ; outer side of tooth with four 
salibnt and three re-entrant angles, inner side with foflr and a 
rudimentary fifth (anterior) salient and four re-entrant angles ; 
with four closed, sub-equal triangles (the antoro-intemal and 
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Arvicola amphxhi'UM, ■ 
Enamel pattorn. X 6. 
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antero-external often communicating) and a posterior transverse 
loop ; each side with three salient and three re-entrant angles ; 
m 3 with the same elements as m 2 but smaller and less well- 
dehned, both first and second pair of triangles tending to open 
into each other, though the two pairs are normally separated. 

liemarJcg . — So far as is at present knowii Arvicola amphihius 
is confined to Groat Britain. Among the continental species it 
finds its n(}*irost relative in A, sapidus of Spain and southern 
Franco. Two local races appear to be represented among the 
specimens examined, though their status is not well defined. 


Arvicola amphihius amphibius Linnseus. 

1758. [Mils] amphihius Linnasus, Syst. Nat., i, 10th cd., p. 61 (England : 
based on the Mus major aquaticus of Kay, Qaadr., p. 217). 

1816. ? Arvicola aquatica Leach, Syst. Catal. Spec. Indig. Mamm. and 

Birds, Brit. Mus., p. 7 (nomen nudum : “ Water Gampagnol ”). 

1817. Lemmus aquaticus P. Cuvier, Diet, des Sci. Natl, vi, p. 306, part 

(substitute for amphibius), 

1842. Arvicola americana Gray, Ann. and Mag. Nat. Hist., x, p. 226 (half- 
grown individuals supposed to have boon taken in South America). 
Co-types in British Museum. 

1845. ? \Arvicola amphihius'] sub-var. nigricans de S^lys-Longchamps, Atti 
della sesta Kiunionc dogli Scienziati Italian!, Milano, 1844, p. 322 
(nomon nudum). 

1857. Arvicola amphihius a. Blasius, Saugothiero Deutschlands, p. 344 
(part). 

1910. Arvicola amphihius amphihius Miller, Proc. Biol. Soc. Washington, 
XXIII, p. 19, March 23, 1910. 

1910. Arvicola amphihius Trouossart, Fauno Mamm. d’Europo, p. iz. 

Type locality, — England. 

Gvograplncal distribution, — England and southern Scotland ; 
exact northern limits of range not known. 

Diagnosis. — Size maximum for the species (hind foot in 
adults usually 32 to 35 mm., condylobasal length of skull, 42 mm. 
or more) ; colour moderately dark, the black rarely in excess of 
brown on upper parts ; melanism infrequent. 

Measurements. — Adult male from Diss, Norfolk : hesid and 
body, 206 ; tail, 139 ; hind foot, 35. Adult female from Cheadle, 
Staffordshire ; head and body. 185; tail, 118; hind foot, 33. 
Adult female from Shalford, ^Surrey ; head and body, 201 ; 
tail, 117; hind foot, 33; oar, 17. Adult male from Garrett 
Park Lake, Earlsfield, Surrey: head and body, 193 ; tail, 128; 
hind foot, 35 ; ear, 16. Adult male from Minster, I. of Thanet, 
Kent: head and Ixxly, 168; tail, 120; hind foot, 32; ear, 18. 
Adult from Horsham, Sussex : head and body, 186 ; tail, 130 ; 
hind foot, 33. For cranial measurements see Table, p. 736. 

Specimens examined, — Seventy-two, from the following localities : — 
Scotland : Blackwood, Lanarkshire, 3 (Edinburgh) ; Stockbriggs, 
Lanarkshire, 1 ; Bargsly, Kirkcudbright, 1 ; Stirling, 1. 
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England : Alnwiok. Northumborland, 1 ; Wylam, Northumborland, 1 ; 
Hull, Yorkshire, 4; Gneadle, Staffordshire, 1; Diss, Norfolk, 1; Ashton, 
Oundle, Northamptonshire, 2 ; Waterbeach, Cambridgeshire, 1 ; Grafton- 
bury, Hereford, 7 ; Great Grimsby, Lincolnshire, 2 ; Kingsbury, Middlesex, 
1 ; Hampton, Middlesex, 1 ; Ohortsey, Surrey, 1 ; Garrett }?ark Lake, 
Earlsfiold, Surrey, 6 ; Shalford, Surrey, 9 ; Surbiton, Surrey, 1 ; New 
Forest, Hampshire, 9 ; .Eversloy, Hampshire, 3 ; Aldershot, Hampshire, 3 ; 
Glevedon, Somerset, 2; Blandford, Lorsetshiro, 2; Gullomptoii, Devon- 
shire, 2; Northlew, Devonshire, 1; Horsham, Sussex, 1; Minster, I. of 
Thanet, Kent, 1 ; Yalding, Kent, 1 ; no exact locality (supposed to be from 
South America), 2 (co- types of ainericana Gray). 


9. Stockbriggs, Lanark - 

• shire, Scotland. 

(Taylor,) 

9. Stirling. (Brown.) 

6. Alnwick, Northumber- 

land, England. 

6, iWylam, Northumber- 

land. 

2 <5, 2 9. Hull, Yorkshire. (CapL 
JIntne.) 

2 6, Oundle, Northampton- 

shire. (Cox.) 

3 <5. Graftonbury, Hereford- 

shire. 

<J, 9. G rcat Grimsby, Lincoln- 

shire. 

6, Kingsbury, Middlesex. 

(J, E, Harting.) 

6. Hampton, Middlesex, 

(W. Dodson.) 

9. Chortsey, Surrey. 

<J. Earlsfield, Surrey. 

3 (J, 6 9. Shalford, Surrey. 

1 (albino) Surbiton, Surrey, 
d, 9 juv., Aldershot, Hampshire, 
dal. 

4 d, 5 9. Now Forest, Hampshire. 

2 d, 1 9. Eversloy, Hampshire. 

d. Glevedon, Somerset, 

d. Blandford, Dorset. 

d. Gullompton, Devonshire. 

2 . 


E. R. Alston (p). 79. 9, 25. 40. 


E. R. Alston (p). 79. 9. 25. 49. 

W. E. do Winton 11. 1. 8. 400. 

(c & p).' 

W. Burden (p). 11. 1. 3. 294. 

G.Barrott-Hamilton 11. 1. 2. 51-57. 
(J?)* 

Hon. N. G. Roths- G. 8. 18. 1-2. 
child (p). 

W. E. do Winton 11. 1. 3. 297 299. 
(c & p). 

G. H. Caton Haigh 11. 1. 3. 295-296. 
(c & p). 

E. R. Alston (c & p). 79. 9. 25. 45. 

G. Barrott-Hamilton 11. 1. 2. 58. 

Gordon Dagloish 4. 10. 13. 1. 

(c & p). 

C. K. B. Grant 11.1.3.293. 

(c & p). 

W. R. Ogilvie-Grant G. 9. 20. 1-9. 

(c & p). 

H. Buller (c & p). 1. 1. 14. 1. 

11. 1. Booock (c & p). 88. 7. 14. 1-3. 


Miller Collection. 

7. 7. 7. 

2925- 


2929, 

2931 - 


2934. 


Miller Collection. 

7. 7. 7. 

2930, 


2936-293G. 


R. T. Pocock (c & p). 11.1.3. 294. 

J. 0. Mansol Ploy- 11. 1. 3. 292. 
dell (c & p). 

G. C. Shortridgo 11.1.3.290. 

(c & p). 

Purchased (War- 42. 4. 12. G-7. 
wick). (Co-types of A. americana 
Gray). 



732 


BODENTU 


Akvicola AMPnimus beta ]\([iller. 

1832. Arvicola atcr Macgillivray, Mom. Wernerian Soc. Nat. Hist, vi, 
p. 429. Not Ilypudfeus terrestris ater Billberg, 1827. 

1910. Arvicola amphibius reta Miller, Proc. Biol. Soc. Washington, xxiii, 
p. 19, March 23, 1910 (substitute for ater). 

1910. Arvic^ amphihitts reta Trouossart, Paune Mamm. d’Europe, p. x. 

Type locality. — Al)erdooii, Scotland. 

Geographical distribution. — Scotland, except southern portion ; 
limits of distribution not known. 

Diagnosis. — Size less than in A. amphibius amphibhts ^lind 
foot usually 30 to 32 inm., condylobasal length of skull usually 
less than 42 min.) ; normal colour darker than in the typical 
race, the black usually in excess on upper parts ; melanism 
freciuent. 

Measurements. — Adult male from Glenfeshire Fonsst, Inverness : 
head and body, 190; tail, 125; hind foot, 32; ear, 16. Adult 
female from Windygates, Fife: head and body, 194*5 ; tail, 109 ; 
hind foot, 30*5; oar, 14*5. For cranial measurements see 
Table, p. 736. 

Specimens examined. — Twelve, from the following localities in Scot- 
land : — Elgin, 1 ; Monar Forest, Boss, 1 ; Crieff, Perthshire, 1 ; Glenfeshire 
Forest, Inverness, 1 ; Cortachy, Forfar, 3 (B.M. and Wilson) ; Windygates, 
Fife, 5 (B.M. and Edinburgh). 

6. Llanbryde, Elginshire. W. Taylor (c & p). 11, 1. 3. 407. 

Scotland. 

6. Monar Forest, Boss- Maj.-Gon. G. E. Luard 92. 8. 31. 1. 
shire. (c & r). 

6. Kingussie, Inverness- G. A. Cooper (c. & f). 5. 5. 12. 1. 

shire. 

9 al. Crieff, Perthshire. W. B. Oglivie-Grant 88. 5. 80. 2. 

(c & p). 

d, 9. Windygates, Fife- N. B. Kinnear (o & r). 6. 11. 18. 5-G. 

shire. 

d, 9. Cortachy, Forfarshire. E. A. Wilson (c <fc p). 11. 1. 3. 408-409. 

ARVICOLA SAPIDUS Millor. 

(Synonymy under subspecies.) 

• 

Geographical distribution. — Iberian Peninsula and southern 
France east nearly to the i^talian border; northern limit of 
range not known.* 

Diagnosis. — Like Arvicola amphibius in general size and in 
form of skull; nasal bones much widened anteriorly, their 
greatest combined breadth nearly equal to that of rostrum; 
habits strictly aquatic, never mole-like. 

Bemarhs. — This species appears to be more nearly related to 

* An animal of this typo occurs at least as far north as Paris (Lataste, 
Aotos#Soo. Linn. Bordeaux, xxxviii, p. 37, 1884), but 1 have had no 
opportunity to examine speoimens. 
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the largo Arvicola amphihius of Great Britain than to any of the 
geographically less distant members of the genus. At present, 
however, no specimens have l)etm examined from i*egions in which 
intergradation with true Armenia schnmian might bo expected to 



Fia. 152. 

Arvicola mpidm, Nat. sl/.c. 


take place. In the Pyrenc3es and their immediate neighbourhood 
a form of occurs in the same region as a strictly terrestrial 

form of sclierman, but the two animals arcj compUitely s(^gregated 
by their different modes of life. Two races of Armenia mpidus 
are now known. 

Arvicola sapious sapidus Miller. 

1908. Arvicola sapidus Miller, Ann. and Mag. Nat. IIist.,8th scr., i, p. 196, 
February, 1908. Typo in British Museum. 

1910. Arvicola sapidus sapidus Miller, Free. Biol. Soc. Washington, xxiii, 
p. 20, March 23, 1910. 

1910. Arvicola sapidus Trouessart, Fauno Mamm. d’Europc, p. x. 

Type locality, — Santo Doramgo de Silos, Burgos, Spain. 

Geographical distrihution, — Essentially the entire Iberian 
Peninsula. 

Diagnosia, — General colour not so dark as in A, amphihius 
amphibiusy the sides and face a clear yellowish brown without 
noticeable sprinkling of blackish hairs. 

Colour, — Upper parts a yellowish brown varying between the 
ochraceous-buff and clay-colour of Ridgway, and not infrequently 
tinged with russet, the back and crown sufficiently sprinkled with 
black-tipped hairs to produce an evident effect of “ lining,” the 
sides and cheeks nearly clear; underparts light ochraceous-buff 
clouded to a variable degree by the slaty grey under-colour ; feet 
drab-grey ; tail brownish, lighter below than above. * 

Measurements, — External measurements of type (adult fqpiale) : 
head and body, 187 ; tail, 123; nmdfoot, 34 ; ear, 18. Average 
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and extremes of seven adults from the type locality : head and 
body, 197 (187-205); tail, 126-5 (122-iarO); hind foot, 34-4 
(34-36); ear, 18-4 (18-19). Average and extremes of six 
adults from Lerida, Spain: head and body, 203*5 (195-210); 
tail, 122-6 (115-130); hind foot, 33-8 (33-35). Average and 
extremes of ton adults from Fanticosa, Huesca, Spain : head and 
body, 210»(200-218); tail, 125*6 (119-133); hind foot, 34*2 
(33-35). For cranial measurements see Table, p. 737. 

Specimens examined. — One hundred and twenty-four, from the 
following localities : — 

Spain: L6rida, 13; Pantieosa, Huesca, 32; Jaca, Huesca, 6; 
chavaleta, Vitoria, 1; Pajdres, Leon, 6; La Gorufia, 2 (not typical, 
approaching tenebricus) ; Silos, Burgos, 20 ; vicinity of Madrid, 1 
(U.S.N.M.) ; Villalba, Madrid, 1 ; Barracas, Gastellon, 12 ; Silla, Valencia, 1 ; 
Yenta del Baul, Granada, 1 ; Seville, 7 ; near Tarifa, Cadiz, 1 ; Audalucia, 5. 

France : For^t de Bouconne, Gers, 1 (not typical) ; Leguevin, Haute- 
Garonne, 6 (not typical, approaching tenebricus) ; St. Gilles, Gard, 1 (not 
typical, approaching tenebricus) ; Vcdescure, Var, 5 (not typical) ; Var, no 
exact locality, 2 (not typical). 

liemarlca . — ^Throughout Spain tlie characters of Arvicola sapidua 
aapidua are very constant ; only in the extreme north-west does 
there appear to bo any tendency toward the darker A. a, tene- 
hricua. The French specimens from the neighbourhood of 
Toulouse and from the marshes near the mouth of the Rhone 
agree with true aapidua in the general light yellowish hue of the 
back and sides, though showing a distinct approach to tenehricua 
in the noticeable sprinkling of black hairs on cheeks. 


4 3, 3 <y juv. 
2 9, 9 juv. 

L4rida, Spain. (N. Gon- 
zalez.) 

0. Thomas (p). 

8. 2. 9. 192-201. 

8 3, 4 9. 

Pantieosa, Huesca, 
Spain. (N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 172-183. 

3(5, 9. 

Jaca, Huesca. (N. Gon- 
zalez,) 

0. Thomas (p). 

8. 2. 9. 184-187. 

(5. 

Arrechavaleta, Vitoria. 
(N. Gonzalez.) 

0. Thomas (p). 

8. 2. 9. 203. 

2 9, 2 9. 

PajAres, Loon, (N. Gon- 
zalez.) 

0. Thomas (p). 

8. 2. 9. 188-191. 

2 (5, 6 9. 

Silos, Burgos. 

G. S. Miller (c). 8. 8. 4. 113-119. 

(8. 8. 4. 116. Type of species.) 

9. 

Burgos. 

S. & N. Gonzalez 

8. 7. 7. 25. 

7 <5,^6 9. 

Barracas, Gastellon. 

(N. GonzaUM.) 

0. Iribomas (f). 

8. 2. 9. 160-171. 

<5. 

Silla, Valencia. (N. Gon- 
zalez.) 

0, Thomas (p). 

8. 2. 9. 202. 

4 9, 2 9. 

Sovillo. (Dr. Iluiz.) 

Lord Lilford (p). 

95: 3. 3. 23-28. 

Juv. al. 

Seville. 

Dr. V. L. Seoane 
(0 & P). 

94. 3. 19. 3. 

<5. 

Villalba, Madrid. 

(N. Gonzalez.) 
Tarifa, Gadiz. 

0. Thomas (f). 

8. 2. 9. 204. 

1. 

Gol. L, H. Irby 
(c & f). 

94. 4. 27. 1. 

3al, 2. 

Audalucia. 

Lord Lilford (p). 

94. 9. 26. 1-6. 

c5.« 

For4t de Boucoxme,Gei|f . 
(A. Bobert.) 

0. Thomas (p). 

8. 9. 1. 76. 
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6. Leguevin, Haute- 0. Thomas (p). 8.9.1.77. 

Garonne. (A. Robert) * 

9. St. Gilles, Gard, France. G. S. Miller (c). 8. 8. 4. 261. 

2 juv. Valescure, Var, France. G. S. MiUer (c). 8. 8. 4. 257 -200. 

2. Var. Purchased (Par- 62. 5. 27. 44-45. 

zudaki). 

Arvicola sapidus tenedricus Miller. 

1884. Microtus musiniani Latasto, Actos Soc. Linn. Bordeaux xxxviii, 
p. 37 (part). Not Arvicola wusignani de S61y8-Longchamps. 

1908. Arvicola ienehricits Miller, Ann. and Mag. Nat. Hist., 8th sor., i, 
• p. 196, February, 1908. Type in British Museum. 

1910. Arvicola sapidus t&tiehricus Miller, Proc. Biol. Soc. Washington, 
XXIII, p. 20, March 23, 1910. 

1910. Ari;ico2a sapidus ienebricus Trouessart, Faune Mamm. d’Europo, 

p. X. 

Type locality. — Vicinity of Biarritz, Bfusses-Py rondos, Prance. 
Geographical distribution. — Pyrenees and Atlantic coast region 
of south-western France, north to the Garonne ; northern* limit 
of range not known ; two specimens from La Coruiia, Spain, 
appear to be referable to this race rather than to true sapidus. 

Diagnosis . — Colour darker than in A. sapidus sapidus (essen- 
tially like that of A. amphibius arnphibius)^ the sides and face 
conspicuously sprinkled with black-tipped Imirs. 

Colour. — Upper parts a dull greyish bulF, so heavily overlaid 
with black that the general effect is usually not far from a rather 
light grizzled bister on back and a greyish wood-brown on sides, 
the cheeks and sides noticeably sprinkled with black-tipped hairs ; 
underparts slaty grey, washed with light ochracoous-bufi* on chest 
and belly ; feet hair-brown ; tail blackish above, greyish below, 
seldom distinctly bicolor. 

Measurements. — External measurements of typo (adult male) : 
head and body, 193 ; tail, 112 ^ hind foot, 34 ; ear, 17. Average 
and extremes of five adults from the type locality : head and body, 
197 -4 (193-202) ; tail, 118-5 (112-124) ; hind foot, 34-4 (33-36) j 
ear, 17*2 (17-18). For cranial measurements see Table, p. 737. 

Specimens examined, — Twenty-seven, from the following localities : — 
France : — Port6, Pyr6n6es-Orientalcs, 2 ; I’Hospitalot, Ari^ge, 2 ; Luchon, 
Haute-Garonno, 2 ; Montr6jeau, Haute-Garonno, 6 (U.S.N.M.) ; Biarritz, 
Bosses-Pyr^n^es, 7 ; Cadillac, Gironde, G (U.S.N.M.) ; Barsac, Gironde, 1 
(Lataste). 

Spain : — Coruna, Galicia, 2. 

2 <5. Porfe, Pyr6n4os - Orien- G. S. Miller (c). 8, 8, 4. 254 255. 

tales, France. 

d. L*Hospitalot, Aridgo. G. S. Miller (c). 8. 8. 4. 256. 

6 luv. L’Hospitalot, Ari^ge. O. Thomas (p). 8. 9. 1. 71. 

(A. Robert). 

6 d, 2 9. Biarritz, Basscs-Pyr4n5es. J. P. Davison (p). 6. 1. 21. 5-6. 

6. 6. -.4.^ -14. 

(6. 1. 21. 5. Type of subspecies.) 

2. Coruna, Galicia, Spain. ^Dr. V. L. Seoane 93. 12. 15i 1. 

* (P). 95.6.25.1. 
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ARVICOLA TERRESTRIS Linnicus. 

1758. [Mus] terrestris Linnosus, Syst. Nat. i, 10th cd., p. 61 (Sweden). 

1771. lMus'\ paludostis Linnaous, Mantissa Plantarum, pt. 2, p. 522 
(Sweden). 

1827. [HypyAmus terrestris] p ater Billborg, Synop*sis Faunae Scandinaviae, 
p. 4 (Gottland, Sweden). 

1827. [Hypudmus paludosits] $ littoralis Billberg, Synopsis Faunae Scandi- 
naviac, p. 5 (Smaland, Sweden). 

1827. [Hypudivus paludosus] y aqtiaticus Billberg, Synopsis Faunae Scandi- 
naviae, p. 5 (South Sweden). 

1858. Arvicola amphihius a. Blasius, Saugothicre Deutschlands, p. 344 
• (part). 

1910. Arvicola teiresiris Miller, Proo. Biol. Soc., Washington, xxiii, p. 20, 
March 23, 1910. 

1910. Arvicola terrestris Trouessart, Fauno Mamm. d’Europc, p. x. 

Type locality. — TJpsala, Sweden. 

Geographical distrihution . — Scandinavian Peninsula, eastward 
into Finland ; limits of range not known. 

Diagnosis . — Size less than in Arvicola amphihius^ bttt general 
proportions not peculiar (head and body about 175 mm., tail 
about 100 ram., hind foot usually 28 to 31 mm., condylobasal 
length of adult skulls, 36 to 39 mm.) ; colour dark, essentially as 
in A. amphihius, but cheeks usually more yellowish than surround- 
ing parts j skull slightly but evidently fossorial in form, the 
rostrum and occiput tending to be oblhjjuely truncate, the upper 
incisors noticeably projecting forward ; interparietal tending to 
bo sub-(T[uadrato in outline ; teeth rather heavy, but roots of 
and m^ never forming protuberances on lower surface of mandible ; 
habits both aquatic and mole-like. 

External characters . — Aside from the somewhat less robust 
general form correlated with the animal’s smaller size there 
appear to be no tangible external characters to distinguish 
Arvicola terrestris from A. amphihius. 

Colour . — Upper parts varying from broccoli-brown to mars- 
brown, heavily overlaid with black, the latter usually though 
not always in excess and producing a general effect not far from 
sekl-brown, especially along median dorsal region ; underparts a 
distinctly rusty ochraceous-bu|f, in some specimens almost tawny, 
everywhere dulled by the slaty under-colour, and fading on throat 
to an indefinite yellowish grey; cheeks and sides of head, 
frequently to and including ears, tinged with rusty like that of 
underparts, the suftusion usually pr^ucing a decided contrast 
with surrounding parts ; feet varying from hair-brown to a deep 
blackish brown ; tail blackish throughout, the under surface often 
sprinj^led with greyish hairs. 

Shull . — The skull is not so large as that of Atricola amphihius 
or A. sapidus. In form it djffers from the skulls of the strictly 
aquatic members of the genus in a decided tendency to assume a 
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fossorial structure.^ This is shown' by the more pronounced 
forward projection of the upper incisors, and more particularly 
by the shortening and widening of the brain-case in general and 
the slightly greater obliquity of the occipital region. Flattened 



Fio. ir>3. 

Arm^^la terrttitris. !N.at. hIzc. 




area between lateral ridges on brain-case tending to assume a 
diamond-shaped outline rather than that of an irregular paralello- 
gram. Antero-postorior diameter of interi)arietal usually more 
than half transverse diameter, the outer margins of the bone 
almost squarely truncate. 

Teeth . — Except for their slightly smaller size the teeth 
exactly resemble those of Armcola amphibiim. 

Measurements . — Adult female from Holme, Mandal, Norway : 
head and body, 167 ; tail, 90 ; hind foot, 29. Adult mahjrfrom 
Christiania, Norway : tail, 105 ; hind f(X)t, 29. Adult from 
Vefsen, Nordland, Norway : hind foot, 31 ; ear, 16. Adult 
female from Jemtland, Sweden : head and body, 187 ; tjiil, 104 ; 
hind foot, 30. Two adults from near Stockholm, Sweden : hind 
foot (dry), 27 * 6 and 29 • 4. For cranial measurements see Table, 
p. 742. 

Specimens examined. — Thirty-eight, from the following localiticB 
Norway : — ^Vefsen, Nordland, 1 ; Elverum, Hodemarken, 1 ®.S.N.M.) ; 
Christiania, 1 (U.S.N.M.); Asker, Christiania, 1 (U.S.N.mJ; Holme, 
Mandal, 15. • 

Sweden : — Jemtland, 7 ; Upsala, % (B.M. and U.S.N.M.) ; Upland, 2 

3 B 2 
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(U.S.N.M.); hoar Stockholm, 6 (B.M., U.S.N.M. and Stockholm); 
Aspvik, 1 ; Drottningholm, 1 (U.S.N.M.). 

Finland : — Drumso, 1. 

BemarJca, — Arvicola terrestris is roadily distinguishable from 
A, amphibius by its smaller size, brighter coloured cheeks, and by 
the slightly fossorial modification of the skull. In habits it is 
less strictly aquatic than the British animal. 


1. 

Vefson, Nordland, Nor- 
way. 

E. G. B. Meade 
Waldo (c & p). 

6. 7. 1. 3. 

6d, 9, 

Ilolmo, Mandal. 

B. J. Cuningbame 
(c & p). 

8. 8. 9. 19-29. 

6. 

Upsala, Sweden. 

’ (R, Kolthojf.) 

Lord Lilford (p). * 

0. 6. 16. 1. 

2. 

Near Stockholm. 

Prof. Sundevall (r). 

49. 11. 1. 12-13. 

1 ol. 

Aspvik. 

Stockholm Museum 
(E). 

90. 8. 1. 14. 

9 

Drumso, Finland. 

Dr. Schulman (c & p). 

1. 6. 9. 3. 


ARVICOLA ITALICUS Savi. 

1830. Arvicola amphibius var. italica Savi, Nuovo Giorn. dc* Lottorati, 
Pisa, xxxYii, No. 102, p. 202 (p. 5 of separate), February 1839 (for 
date see de S6lys>Longchamps, Micrommalogie, p. 93). Vicinity 
of Pisa, Italy. 

1839. Arvicola pertinax Savi, Nuovo Giorn. de’ Letterati, Pisa, xxxvii, 
No. 102, p, 203 (p. 6 of separate), February, 1839 (MS. synonym 
of italica), 

1845. ? [Arvicola amphibius var. minor De S^lys-Longchamps, Atti della 
sesta dliunione degli Scienziati Italian!, Milano, 1844, p. 322 
(nomen nudum). 

1910. Arvicola italicus Miller, Proc. Biol. Soo. Washington, xxiii, p. 20, 
March 23, 1910. 

910. Arvicola italicus Trouessart, Faune Mamm. d’Europe, p. x. 

Type locality, — Vicinity of Pisa, Italy. 

Geographical distribution, — Italian Switzerland and northern 
Italy, south at least to the vicinity of Pisa. Details of distribu- 
tion not known. 

Diagnosis. — Similar to Arvicola terrestris^ but teeth not so 
heavy and colour not so dark, the underparts washed with 
yellowish brown instead of rusty, the cheeks not contrasting 
noticeably with surrounding pa^ts. 

Colour , — Elements of colour of upper parts essentially as in * 
Arvicola terrcstris^ but broccoli-brown much in excess of black, 
the latter producing a slight effect of grizzling or “ lining,” but 
never sufficiently dominant to make the general colour approach 
seal-brown; sides light, huffy, slightly grizzled wood-brown, 
becoming a little more yellowish on cheeks. Underparts light 
slaty grCy washed with huffy on chest and belly. Feet a light 
hair-bfown, sometimes tinged with drab. Tail obscurely bicolor, 
dark brown above, greyish belcfv. 
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Skull and ieelh—!£h.Q skull resemblos that of Armcola ierrestris 
in size and general appearance, but the brain-case is deeper and 
noticeably longer in proportion to its breadth, the general outline 
thus approaching that of the largo numbers of the group. 
Auditory bullae slightly larger than in the Scandinavian species, 
but not peculiar in form. Teeth as in A, ierreairh^ l^t slightly 
larger.- 

Measurements. — Average and extremes of five adults from 
Lugano, Ticino, Switzerland: head and body, 180 ‘6 (174-191); 
tail, 87-8 (84-90); hind foot, 27-7 (27-29). Adult male and 
female from Locarno, Ticino, Switzerland : hetwl ami bcnly, 
179 and 171; tail, 102 and 98; hind foot, 29 and 27 '5; ear, 
15*5 and IG. Adult female from Ceresole d’Alba, Turin, Italy : 
head and body, 163; tail, 90; hind foot, 29. For cranial 
measurements see Table, p. 743. 

Specimens examined. — Twonty-nino, from the following localities : — 
SwiTZiQBLAND ! LugaQo, Ticino, 19 (U.S.N.M. and Mottaz) ; Locarno, 
Ticino, 4. 

Italy : Casaleono, Verona, 1 (U.S.N.M.) ; Modena, 3 ; Ceresole d*Alba, 
Turin, 1 (Turin) ; no exact locality, 1. 

2 <f, 2 9. Locarno, Ticino, Swit- O. Thomas (c cfe p). 2. 7. 1. 2-6. 

zorland. 

9,2juv.al. Modena, Italy. Marquis G. Doria (p). 90. 3. 5. 1-3. 

1. Italy. Purchased (Brandt). 40. 1. 9. 20. 

ARVICOLA ILLYRICUS Barrett-Haiiiilton. 

1899. Microius musig^iani illyricus Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th ser., iii, p. 225, March, 1899. Typo in British Museum. 
1910. Arvicola illyricus Miller, Froc. Biol. Soc. Washington, xviii, p. 21, 
March 23, 1910. 

1910. Arvicola illyricus Trouossart, Fauno Mamm. d’Europo, p. x. 

Type locality. — Bosnia, no exact locality. 

Geographical distribution. — Bosnia. Limits of range not 

known. 

Diagnosis. — Similar to Arvicola italicus, but underparts with 
a decid^ whitish wash. ^ 

Colmr. — The colour is in all respects similar to that of 
Arvicola italicusy except that the chest and belly are a whitish 
grey, with only the faintest tinge of buff. 

Skull and teeth. — The imperfect skull of the typo shows 
nothing to distinguish it from that' of Arvicola italicus. 

Measurements. — Type: hind foot, 30; ear, 15. For cranial 
measurements see Table, p. 743. 

Specimen examined. — The type. 

Remarks. — ^The Bosnian water vole is so similar to Arvicola 
italic that the two animals will not improbably prove to be 
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identical. A specimen from Breba, Roumania, in some respects 
resembles the type of Arvicola illyrims^ but the small size of the 
hind foot (25 mm.) renders its identification uncertain. 

6, Bosnia. Dr. Flooricke (c). 94. 1. 5. 1. 

{^ype of species.) 

<J. Broba, lloumania. (IT. Dodson,) Lord Liliord (p). 4. 4. 6. GG. 

c 

ARVICOLA nusiGNANl do Selys-Longchamps. 

1839, Arvicola musignani de S^lys-Longchamps, Ilovue Zoologique, p. 8, 
January, 1889 (Home, Italy). 

1839. Arvicola destructor Savi, Nuovo Giorn. do' Lettorati, pisa, xx3^^ii, 
No. 102, p. 204 (p. 7 of separate), February, 1889. (Maremma 
Grosso tana, Tuscany, Italy). For date of publication sec de S61ys- 
Longchamps, Micromammalogio, p. 93. 

1845. ? [Arvicola musignani] var. fuliginosus de S^lys-Longchamps, Atti 
della sesta Biunione degli Scienziati Italiaui, Torino, 1844, p. 322 
(nomcn nudum). 

1857. Arvicola amphihius b. Blasius, Saugotbiore Doutschlands, p. 344. 
1910. Arvicola musignani Miller, Proc. Biol. Soo. Washington, xxiii, 
p. 21, March 23, 1910. 

1910. Arvicola musignanoi Trouessart, Fauno, Mamm. d'Europe, p. x. 

Type locality, — Vicinity of Rome, Italy. 

Geographical distribution, — Central Italy ; at present known 
from the west coast only. 

Diagnosis, — Size and general characters as in Arvicola it aliens , 
but colour pale and yellowish, like that of A, sapidus sapidus. 
Colour,- -MntirQ animal a light yellowish wood-brown, faintly 
grizzled with black on median dorsal region and clouded by the 
slate-grey underfur on throat and belly ; cheeks faintly more 
yellowish than sides of body. Feet light drab. Tail obscurely 
bicolor, blackish brown above, yellowish brown below. 

Skull and teeth, — The skull and teeth agree with those of 
A. italicuSj except that the molars appear to be usually somewhat 
smaller. 

Measurements, — Two adult males from Arsoli, Rome, Italy : 
hood and body, 190 and 201 ; tail, 94 and 95 ; hind foot, 29*6 
and 29; ear, 15 and 15. For cranial measurements see Table, 
p. 743. 

Specimens examined, — Seven, ffom the following localities in Italy: 
Arson, Borne, 6 ; Velletri, Borne, 1 (Mottaz). 

6, Arsoli, Borne, Italy. G. Barrett-Hamilton (p). 11. 1. 2. 37. 

ARVICOLA SCHERMAN Sliaw. 

(Synonymy under subspecies.) 

Oeogrtsphical distribution, — West-central continental Europe, 
from the Pyrenees and Alps to the Baltic ; eastern limits of 
range jdbt known. 
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Diagnosis. — Essentially as in Arvicola terrestris, but more 
modified for fossorial life, some of the racf>s having iK^coine 
completely terrestrial; palmar and plantar tuborchis reduced, 
occupying less than half surface of region in which they octcur ; 
skull distinctly fossorial in form, the incisors strongly protruding ; 
interparietal tending to Im 3 narrow and ligulate in outline. 

Skull and teeth. — The skull does not difler essentially from 
that of Arvicola ten'estris, but its fossorial chai*acters are more 
accentuated, especially in the terrestrial forms. Teeth without 
s|H)cial peculiarities. 

Remarks. — It may eventually be shown that some form of 
Articola seherman intergrades with A. terrestris, but so far as the 
material examined is concerned the two animals, though nearly 
related, are distinct. Three races are now known, one of them 
partly acquatic in its habits, the two otliers strictly terrestrial. 


AhVICOLA SCIIKRMAN SClllCRMAN SliaW. 

1779. ? Sl'palax] minor Losko, Anfangsgrundo dor Naturgosoh., i, p. 1G8 
(Germany). 

1801. Muh seherman Shaw, Gen. Zool., ii, pt. i, p. 75 (Strasaburg, 
Germany). 

1801. M[us] amph\ihius'] alhus Bcchstein, Gomoinn, Naturgosoh. Dcutsch- 
lands, I, 2d ed., p. 985 (Thiiringen, Germany). 

1801. M[u8'\amph\ihius^ Bechsteiii, Gomoinn. Naturgosoh. Doutsch- 

lands, I, 2d ed., p. 985 (Thiiringon, Germany). 

1804. Mus terrestris Hermann, Obsorv. Zool., p, 59 (not of Linnieus, 1758). 
1804. schermaus Hermann, Obsorv. Zool., p. 59. Alternative for 

terrestris ; proposed but rejected on the ground that tho animal 
was the same as that of Linnieus (Strassburg, Germany). 

1822. Arvicola argentoratensis Desmarcst, Mammalogio, pt. ii, p. 281 
(Strassburg, Germany). 

1829. Lemmus arvalis $ buffonii Fischer, Synops. Mamm., p. 293 (near 
Berlin, Germany ?). Based on Brants’s account (Het Geschlact 
der Muizen, p. 372) of two specimens in tho Berlin Musoum 
supposed to bo identical with tho dark variety of “ Lo Campagnol 
described by Buffon, Hist. Nat. dos Anina. vii, p. 372. 

1839. Arvicola terrestris de S61ys-Longchamps, Etudes de Micromamm., 
p. 97, pis. I and ii, fig. 6. 

1858. Arvicola amphibiuSt c. Alrvicola] terrestris auct., Blasius, Siiugo- 
thiere Doutschlands, p. 355 (part). ^ 

1910. Arvicola seherman seherman Miller, Proc. Biol. Soc. Washington, 
xxiii, p. 21, March 23, 1910. 

1910. Arvicola seherman Troucssart, Fauno Mamm. d’Europo, p. x. 

Type locality. — Strassburg, Germany. 

Geographical distribution. — Continental Europe from the 
Baltic south into central France and southern Germany ; limits 
of range imperfectly known. 

Diagnosis. — Sole wrinkled but not conspicuously granular ; 
palmar and plantar tubercles relatively smaller than iri^’Arvicola 
terrestris f though not so much reduced as in tho strictly terrgstrial 
r forms ; length of hind foot about t6 • 5 mm. ; condylobasal length 
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of fully adult skulls, 36*6 to 36*4 mm. ; colour of upper parts a 
dark brown, usually much clouded with black ; tail usually dark 
brown throughout. Habits partly terrestrial and partly aquatic. 

External characters. — General form essentially as in Arvicola 
terrestris. Palmar and plantar tul)ercles distinctly reduced as 
compared with those of the Scandinavian animal ; solo wrinkled 
near heel fcut not distinctly granular, and without evident 
pubescence. 

Colour. — Upper parts a dark brown, usually approaching the 
prout-brown of llidgway along median' dorsal area from muzzle 
to base of tail, and mars-brown or broccoli-brown on sides. In 
some siKJcimens there is a general suffusion of light wood-brown, 
and the sides may even show a faint tinge of dull buffy grey. 
Cheeks concolor with sides or nearly so, seldom if over forming 
any noticeable contrast with surrounding parts. Chest and bcdly 
slaty grey variously washed with dull ochraceous-buff, the throat 
usually about the slate-grey of llidgway. Feet varying from 
hair-brown to blackish. Tail blackish throughout or sprinkled 
with whitish hairs below, never distinctly bicolor. 

Measurements. — Adult female from Brunswick, Germany : 
head and body, 171; tail, 102; hind foot, 27. Three adults 
from Nuremberg, Germany: hind foot, 26, 26*6 and 27. For 
cranial measurements see Table, p. 750. 

Specimens examined. — Forty-three, from tho following localities ; — 

Belgium : Waremme, Lidge, 3 (U.S.N.M.). 

Fkanck : La Fert^-Milon, Aisne, 1 (La taste). 

Germans: Stolpin, Pomerania, 1; Brunswick, 3 (U.S.N.M. and 
Morriam) ; Ingelheim, Kheinhesson, 7 ; Heidelberg, Baden, ] (U.S.N.M) ; 
Lotzen, Saxony, 1 (U.S.N.M.); Ummerstadt, Thiiringen, 1 ; Strass, near 
Burgheim, Bavaria, 5 ; Marxhoim, near Monheim, Bavaria, 1 ; Nuremberg, 
Bavaria, 6 (U.S.N.M.) ; South Germany (no exact locality), 2 ; Strassburg, 
Alsace, 1 ; Niesky, Silesia, 2. 

Austria-Hunoary : Hainspach, Bohemia, 4 (U.S.N.M.) ; Zuhered, 4. 

1 al. Stolpin, Pomerania. Dr.H. Gadow(c tfer). 82. 7. 81. 1. 

4 6y 3 9. Ingelheim, Kheinhossen. C. Hilgert (c). 8. 11. 2. 52-58. 

9. Strassburg, Alsace. O. Thomas (p). 8. 8. 10. 100. 

(C. Motta^.) 

d, juv. Niesky, Silesia. (TF.Batfr.) Dr. E. Hamilton (p). 97.12.4.31-32 

4. Zubere6, Hungary. Budapest Museum (e). 94. 3. 1. Cl-64. 

t. 

Arvicola scherman exitus Miller. 

1839. Arvicola terrestris Savi, Nuov. Giorn. do' Lettorati, Pisa, xxxvii, 
p. 300 (p. 3 of separate). Not Mus terrestris Linnseus. (Geneva, 
Switzerland.) 

1846. ? [Arvicola tcftrestrisl var. niger De S61ys-LongohampB, Atti della 
sesta Biunione degli Scienziati Italian!, Milano, 1844, p. 821 
(Lausanne, Switzerland). Nomon nudum. 

1845. ? [Arvicola terrestris'] var. castaneus De S^lys-Longchamps, Atti 
dflla sesta Biunione degli Scienziati Italiani, Milano, 1844, p. 321 
(Lausanne, Switzerland). Nomon nudum. 

1857. JPrvicola amphibiua c. A[rvicola] terrestris Auct., Blasius, Saugethiere 
Deutsohlands, p. 355 (part). 
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1910. Arvicola sclm'tnm exiim Miller, Proc. Biol. Soc. Washington, xxiii, 
p. 21, March 23, 1910 (St. Gallon, Switzerland). Typo in British 
Museum. 

1910. Arvicola scliermari, exitus Trouossart, Fauno Mamm. d'Europo,p. x. 

1911. Arvicola sclwnnan exilis Lydekker, ZooL Record, xlvii (1910), 

' Mamm., p. 64e (Accidental renaming of exitus). 


Type locality, — St. Gallon, Switzerland. 

Geographical distribution, — Alps (not known from tho Italian 
side) at moderate altitudes, and iinmc^diatcly adjoining lowlands 
of ^Switzerland and Franco ; eastward into Tirol ; northward 
into tho Vosges Mountains ; limits of range not known. 

Diagnosis, — Sole nearly smootli ; palmar and plantar tulierclos 
much reduced, occupying distinctly less than half area of region 
in which they occur ; length of hind fcx^t, 22 to 25 mm. ; coridy- 
lobasal length of fully adult skulls, 33 to 35 mm. ; colour of 
upper parts a light yellowish brown, usually without much black 
clouding ; tail bulfy throughout or evidently biciolor (never 
uniformly blackish) ; auditory bullae not highly inilated, their 
surface often irregularly flattened ; anterior loop of short and 
wide. Habits strictly terrestrial, molo-like. 

External characters, — Compared with Arvicola amjddhius this 
animal shows the following peculiarities in external form. Upper 
incisors more conspicuously protruding from mouth, and lower 
teeth also much exposed, the lower lip apparently too short to 
cover them. Front foot with anterior tuberchis much more 
reduced as compared with posterior pair, the three together 
scarcely half as largo as postero-extbrnal pad. (In A. amphihim 
the three anterior tubercles together decidedly exctied bulk of 
postero-external pad.) Hind f(X)t showing only a slight tendency 
to “ feathering.” Sole with posterior portion nearly smooth. 
Plantar tubercles occupying decidtxlly less than half surface of 
area in which they occur, their size noticixibly less than corre- 
sponding pads at base of claw\s ; that at base of first digit 
scarcely larger than a dust shot ; that at base of fifth toe about 
three times as large, and sub-equal to the two other anterior 
pads ; postero-internal tubercle larger and more elongate than 
any of the others, but less noticeably so than in A, ampMhins. 
An. exceedingly rudimentary sixth tubercle somestimes present. 
Tail with annulations narrower than in A, amphihiusy about 20 
to the centimeter at middle. 

Colour, — Upper parts varying from a light bnojcoli-brown to 
ochraceous-bufiT, the face, crown and median dorstil area faintly 
darkened by blackish hair-tips, these usually most noticeable in 
lumbar region ; sides in brightest specimens clear ochraceous- 
buff, in others more nearly a grepsh cream-buff; un^erparts a 
paler, less slaty grey than in M, scherman scherruan, tlie throat 
nearly the grey No. 9 of Ridgway ; chest and belly waslied with 
cream-buff; feet ecru-drab, sometimes with a buffy tinge ; tail 
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whitish throughout or sprinkled with blackish above, sometimes 
rather distinctly bicolor. 

Shull and teeth , — The skull is slightly smaller than that of 
Arvicola acherman acherman (condylobasal length in fully adult 
specimens seldom if ever exceeding 35 min.), and the fossorial 
characteristics, particularly the shallowness of the rostrum as 



Fia. IM. 

A rvieola xcherman exitus. Nat. size. 


compared with brain-case, are carried to the extreme. Teeth as 
in the typical form, but upper incisors even more strongly 
projecting. 

Measurementa . — External measurements of type (adult female) : 
head and body, 138 ; tail, 64 ; hind foot, 24 ; ear, 13. Average 
and extremes of eight adults from the type locality : head and 
body, 146-6 (135^165); tail, 62-7 (56-70); hind foot, 23-7 
(23-25). Adult . male and female from Vitznau, Lucerne, 
Switzerland : head and body, 131 and 133 ; tail, 67 and 61 ; 
hind foot, 24 - 5 and 23 • 5 ; ear, 16 and 1 2. Average and extremes 
of six adults from Les Plans, Vaud : hind foot, 23 • 3 (23-25). 
Average and extremes of five adults from Cranvos-Sales, Hauto- 
Savoie, Prance : head and body, 138(135-140) ; tail, 54 (52-67) ; 
hind foot, 22-5 (22-23); ear, 11-8 (11-12). For cranial 
measurements see Table, p. 750. 

Specimens caawincd.— Eighty-two, from the following localities: — 

France :i»Q6rbamont, near Vagney, Vosges, 6 (Lataste); Cranvea- 
Sales, Haute-Savoie, 8 ; Lucingos, Haute-Savoie, 4 ; Montauban, Haute- 
Savoie, Scientriers, Haute-Savoia, 1 (Mottaz) ; IStupes, Doubs, 1 
(Mottaz; not typical). * 
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Switzerland : Geneva, 9 (B.M. and Mpttaz) ; Nyon, Vaud, 1 (Mottaz) ; 
GhoBi6res, Vaud, 2 (Mottaz) ; St. Gergues, Vaud, 1 (Mottaz) ; Lausanne, 
Vaud, 2 (U.S.N.M.) ; Les Plans, Vaud, 10 (U.S.N.M.) ; Meiringeii, Berne, 
6 (U.S.N.M.) ; Vitznau, Lucerne, 2 ; St. Gallen, 13 (B.M. and U.S.N.M.) ; 
Mels, S. Gallon, 4 (U.S.N.M.) ; Ziiberwangen, St. Gallen, 2 (B.M. and 
U.S.N.M.); Boggweil, Thurgau, 3 (U.S.N.M.); Fribourg, 1; no exact 
locality, 3. , 

Austria-Hungary : Mittolborg, Vorarlbcrg, 1. 

BemarJca, — This form is immediately distinguishable from 
A, sclierman scherman by its smaller size, yellower colour, and 
more complete adaptation to underground life. Its habits so 
fa^* as known are strictly terrestrial and mole-like. 


2 6. Granves-Salos, Haufco-Savoie, 
France. 

3 d, 3 9. Gran VOS- Sales, Hauto-Savoio. 

1200 m. {A.Jiobcrt.) 

2. Montauban, Ilaute-Savoio. 

1. Geneva, Switzerland. • 

d, 9. Vitznau, Lucerno. 
d. Ziiberwangen, St. Gallon. 
(A’, i/. Zollikofer.) 

4 d, 4 9. St. Gallen. {E. U, Zollikofer,) 

1. Fribourg. 

1. Switzerland. 

2. Switzerland. (MoschUr,) 

1. Mittelberg, Vorarlbcrg, Aus- 
tria-Hungary. (Dr, Major,) 


A. Robert (c & v), 5. 4. 9. 6-7. 

O. Thomas (p). 5. 11. 18. 18-23. 

A. Robert (c & p). 97. 1. 9. 5-6. 
Baron do S^lys- 55. 12. 24. 358. 
Longohamps (r). 

O. Thomas (c & p). 5. 8. 3. 19-20. 
O. Thomas (p). 2. 8. 4. 48. 

O. Thomas (p). 10. 8. 16. 1-8. 

(10. 8. 16. 8. Typo of subspecies.) 
L. O. Galliard (p). 75. 9. 20. 1. 
Baron do Sfilys- 46. 7. 6. 5. 
lA)ngohamp8 (p). 

E. R. Alston (p). 79. 9. 25. 47-48. 

O. Thomas (p). 8. 11. 30. 17. 


Auvicola scuerman monticola de Solys-Longchamps. 

1838. Arvicola monticola de S^lys-Longchamps, Revue Zoologiquo, p. 249. 

1839. Arvicola monticola de S61ys-Longchamps, Etudes do Micromamm., 

p. 92, pis. I and ii, fig. 3. 

1858. Arvicola amphibius,c, A[rvicola'] terrestria auct., Blasius, Saugothiore 
Deutschlands, p. 355 (part). 

1910. Arvicola scherman[monticola Miller, Proc. Biol. Soc. Washington, 
xxiii, p. 22, March 23, 1910. 

1910. Arvicola scherman monticola Trouessart, Faune Mamm. d'l^^uropo, 

p. X. 

Type locality, — 'St. Bertrand de Comminge, Hautes-Pyrenees, 
France. 

Geographical distribution, — Pyrenees and their immediate 
neighbourhood (known at present from the French side only) ; 
Puy-<le-D6me? 

Diagnosis. — Like Arvicola scherman exitus, but auditory bullfla 
usually larger and more evenly inflated, and first loader molar 
with anterior loop longer and narrower than in the Alpine form. 
Habits strictly terrestrial, mole-]ike. 
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Measurements , — ^Averago and extremes ^of four adults from 
Caterille, Haute - Garonne, Franco; head and body, 147*2 
(145-150); tail, 60-8 (59-67); hind foot, ^4-3 (24-25); ear, 
13 (12-14). Adult male from Luchon, Haute-Garonne, Prance; 
head and body, 150 ; tail, 58 ; hind foot, 25 ; oar, 12. Average 
and extremes of four adults from Biarritz, Basses-Pyrences, 
France; hW and body, 144*7 (143-147); tail, 63*7 (62-66); 
hind foot, 23*5 (23-24); ear, 12’ 2 (12-13). For cranial 
measurements see Table, p. 751. 

Specimens examined. —Twenty, from tho following localities in south- 
wostern France : Caterille, Hauto-Garonno, 4 (U.S.N.M.) ; Luchon, HSuto- 
Garonne, 3 (U.S.N.M.) ; Biarritz, Bassos-Pyr6n6cs, 11 ; Pyrenees, no exact 
locality (probably topotypes), 4 (B.M. and U.S.N.M.). 

BemarJes . — The Pyrenean form of Arvicola scherman, though 
resembling the Alpine A. scherman exitm in colour, external 
characters and general form of skull, differs rather constantly 
in the greater inflation of tho auditory bullse and in the outline 
of the anterior loop of 

Two mounted specimens in the Paris Museum, collected in 
the neighbourho(xl of Mont-Dore, Puy-do-I)6me, France (Nos. 
1447 and 1510), while undoubtedly of tho exitus type, are not, in 
their present condition, determinable with certainty. It is not 
impossible that they may bo referable to the present race. 

3 d, 5 9. Biarritz, Basses-Pyr^n^es, J. F. Davison (c & r). 6. 6. 4. 15-22, 

Franco. 

1. Pyronees. Baron E, de S61ys- 45. 7. 5. 4. 

Longchamps (p). 

1. Pyrenees. Purchased (Frank). 45. 5. 23. 7. • 

1. Pyrenees. Stockholm Museum (k). 46. 6. 2. 66. 


Genus PITYMYS McMurtrie. 

1830. Psammomys Lo Conte, Ann. Lyc. Nat. Hist., Now York, iti, p. 132 

(P. pinetorum Lo Conte). Not of Cretzsohmar, 1828. 

1831. Pitymys McMurtrie, Cuvier’s Animal Kingdom, American edition, i, 

p. 434 (Psammomys pinctomm Le Conte). 

1831. Anvnmnys Bonaparte, Saggio Distrib. Metod. Anim. Vert., p. 20, 
^ footnote (Psammomys pinetorum Lo Conte). 

1836. Pimmys Lesson, Hist. Nat| dos Mammif. et Ois. ddeouv. dopuis 
1788, Compl. Oeuvres do Buffon, v, p. 436 (Psammomys pinetorum 
Le Conte). 

1857. Microtus Blasius, Siiugothioro Deutschlands, p. 387 (sub-genus). Not 
Microtus Schrank, 1798. 

1867. Terricola Fatio, Les Campagnols du Bassin du L4man, p. 36 (sub- 
genus to contain Arvicola subterraneus de S^lys-Longchamps, and 
A, savii de S61ys-Longchamps). Not of Fleming, 1828. 

1877. Miemrus Major, Atti della Soc. Toscana di Sci. Nat., iii, p. 126 (sub- 
g&us to contain Arvicola nebrodensis Mina-Palumbo). 

1867 . jRs^tymys Lataste, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., iv, ^ 
p. 266 (subgenus). * 
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1896. Pitymys Miller, North Amerloan Fauna, No. 12, p. 68, July 23, 1896 
(sub-genus). * 

1907. Pitymys Mottaz, Bull. Soc. Zool. do Franco, xx, p. 27, September 
1907 (genus). 


Type species. — Psammomys pinetorum Le Conte. 

Geographical disfrihution . — Central and southern ^continental 
Europe, eastward into Asia Minor ; eastern and south-eastern 
United States; southern Mexico. 

Characters. — Like Microiits but solo with five tubercles, and 
mammae only four ; external form slightly or considerably modified 
foi)|undorground life ; skull in most species sliowing some trace 
of fossorial modification, this character often conspicuous ; enamel 
pattern variable, but first inner and first outer trianglas of wi, 
broadly communicating. 

PemarJes. — The genus Pitymys is remarkable as the most 
conspicuous instance of discontinuous distribution in the sub- 
family. It is also the genus of European voles wliich presents 
the greatest diversity of cranial and dental charactiirs. All the 
European members of the genus, twenty-five of which are here 
recognized, may at once l^e distinguished from th(5 other voles 
occurring in the same region by the broad communication of tlie 
first inner and first outer triangles of 


KEY TO THE EUROPEAN FORMS OF PITYMYS. 

Third upper molar longer than second, its inner side 

normally with three re-entrant angles subterraneus group. 

Dorsal profile of skull flat or faintly convex from 
nasals backward ; brain-case much depressed, 
its depth including auditory bullie about 65 
per cent of occipital breadth. 

Third inner re-entrant angle of w® shallow 

(Roumania) P. daciusy p. 760. 

Third inner re-entrant angle of m® deep. 

Back strongly suffused with huffy ; foot whitish 
in noticeable contrast with back (Basscs- 

Alpes) P. druentiusy p. 762. 

Back without noticeable buffy suffusion ; feet 
dusky, not noticeably contrasting with 

back P.suhterr adieus y p. 755. 

Brain-case moderately flattened; colour 

dark (Belgium to Transylvania) P. a. 8ulterraneua,p 758. 

Brain-case much flattened ; colour loss 

dark (Puy-de-D6mo region, France) P. a. cajyucinuHy p. ,760 

Dorsal profile of skull obviously convex from 
^ nasals backward ; brain-case slightly de- 
pressed, its depth including auditory bullos 
about 70 per cent of occipital breadth. 

Gondylobasal length of largest skulls about 
23 mm. ; dorsal profile of skull very slightly 
convex (Neighbourhood of Zermatt, Swit- 
zerland) P. faiioiy pr 763. 

Gondylobasal length of largest skulls about 

25 mm. ; dorsid profile of skull noticeably • 

oonvez (Northern Italy, &c.).f. P. multipleXy p. 764. 
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Third upper molar not longer than second, its inner 
side normally with two re-entrant angles. * 

Outer triangles of well developed, with three 
definite enamel sides and a distinct central 
osteodentine area normally isolated or nearly 
so from that of inner triangle and posterior 
loop; middle outer salient angle as long as 
anterii r and posterior salient angles (third 
inner re-entrant angle present in rare indi- 
vidual cases) savii group. 

Brain-case much depressed, its dorsal profile 
nearly flat from nasal to back of interparietal 

(Pyrenees) P, planiceps, p. 772. 

Brain-case not much depressed, its dorsal profile 
evidently convex. 

Interparietal irregularly lozonge-shaped, its 
lateral extremities acute, scarcely or not 
in contact with temporals; first and 
second triangles of broadly communi- 
cating P. gcrbii, p. 773. 

Interparietal stri^p-shaped, its lateral extremi- 
ties truncate, broadly in contact with 
temporals; first and second triangles of 
usually isolated. 

General outline of brain-case sub-quadrate, 

the upper surface rather fiat (Italy) ... P. savii, p. 7G8. 
General outline of brain-case not evidently 
sub-quadrate, the upper surface rounded 
of! at sides. 

Mesoptezygoid space rather wide (Sicily) P. nebrodensis, p. 770. 
Mesopterygoid space narrow (South- 
western Prance) P. pyrenaictis, p. 770. 

General colour above clear hair-brown 
without noticeable yellowish cast 

(Pyrenees).. P. p. •pyrenaicits, p. 771. 

General colour above brown with a 
noticeable yellowish cast (Plains 

of south-western France) 

Outer triangles of not well developed, usually 
opening widely into inner triangle and pos- 
terior loop, the central osteodentine area 
small or absent ; middle outer salient angle 
noticeably shorter than anterior and posterior 
salient , angles, sometimes nearly obsolete 
(third inner re-entrant angle never present)... ibericus group. 

Upper incisors moderately long and not strongly 
projecting, not a highly conspicuous feature 
of skull as viewed from above. 

Brain-case much fiattene^, the occipital depth 
about one-half occipital breadth (Central 

* Spain) P. depressus,p. n9. 

Brain-case not much fiattened, the occipital i 

depth noticeably more than one-half 
occipital breadth. 

Upper incisors slightly projecting (Portugal) P. lusitameus, p. 776# 
Upper incisors nearly vertical. 

SbuIL narrow ; outline of brain-case dis- 
^ tinctlv elongate (North-western 

Spain) P. marix, p. 777. 

SkuU broad; outline of brain-case not 
specially elongated c (North-central 
Spain) P. peUmdomuSt p. 778v.^ 


/*. p, brunneus, p. 772. 
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Upper incisors im^usuaUy long, and so strongly 
projecting as to be a highly conspicuous 
feature of skull as viewed from above. 

Condylobasal length of fully adult skulls 

about 23 mm. (South-eastern France) P. provincialiSt P* 785. 

Condylobasal length of fully adult skulls 
24 to 26'5«mm. 

Size largo, condylobasal length of largest 
skulls about 26*5 mm.; transverse 
diameter of auditory bulla about 7 mm. 

(Montenegro) P. tJiomasi, p. 78G. 

Size medium, condylobasal length of largest 
skulls not more than 25 mm.; trans- 
verse diameter of auditory bulla about 
6 mm. or less. 

Occiput so obliquely truncate that con- 
dyles are conspicuous when skull is 
viewed from above ; interparietal 
narrowly ligulato (South - eastern 
France) P. dtiodecimcostutus, 

Occiput not very obliquely truncate, so P* 
that condyles are not highly con- 
spicuous when skull is viewed from 
above ; interparietal broadly ligulato 

or somewhat lozenge-shaped P. ibericuSt p. 780. 

Length of upper tooth-row about 5*4 

mm. (Granada, Spain) P. i. reijuhts, p. 784. 

Length of upper tooth-row 6 to G * 4 mm. 

Colour above a dark bister brown 

(Dehesa de Valencia, Spain) P. {.pascuus, p. 783. 

Colour above a light yellowish brown, 

Gonor^ colour above hair-brown 
with or without a buffy cast 

(Central Spain) P. t. centralis^ p. 782. 

General colour above a pale buffy 
broccoli-brown or drab (South- 
eastern Spain) P. i, iberusust p* 782. 


PITYMYS SUBTERRANEUS do Sdlys-Longchanips. 

(Synonymy under subspecies.) 

Geographical distribution, — Central Europe from Belgium to 
central France, eastward through Switzerland to Transylvania. 
Details of distribution imperfectly known. ^ 

Diagnosis, — Size small (hind foot usually about 14 *5 to 
15*6 mm., condylobasal length of largest skulls, 22 to 23 • 4 mm.) ; 
skull slender and lightly built, depressed, the dorsal profile nearly 
flat or at most only a little convex from nasals backward ; brain- 
case much depressed, its depth including auditory bullu3 about 
65 per cent of occipital breadth ; third upper molar noticeably 
longer than second, normally with three closed triangles, its 
posterior loop elongated * and with deep inner re-entrant angle ; 
general colour a clear dark brown without noticeable Aiflusion of 
buffy ; feet dusky, not contrasting with colour of back. • 

External characters, — Gonerdl external form essentially as in 

3 c 2 
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Mid'otua arvalia, the tail about one-third as long as head and 
body, the feet slender and without special modification for 
burrowing, the incisors not protruding conspicuously from mouth. 
Ear small, but scarcely more so than in Microtua arvalis, its 
.^form with no special peculiarities except that meatal lobe is 
slightly lesi^ developed ; both surfaces of ear conch essentially 
naked at base, thinly clothed with rather long hairs dis tally. 
Eye relatively smaller than in Mtcrotna arvalia. Muzzle not 
peculiar. Front foot as in Microtua arvalia, except that the claws 
are slightly larger. Hind foot slender, its general form as in 
M. arvalia, the solo similarly hairy behind tubercles, the tubercjles 
of the same form and relative size, their only peculiarity the 
complete absence of the sixth. Tail as in M. arvalia. Mammae : 
4, all inguinal. 

Colour, — Upper parts usually a dark nearly uniform hair- 
brown, tinged with sepia along middle of back, everywhere 
inconspicuously varied by silvery reflections and blackish hair- 
tips; ground colour sometimes more nearly approaching mars- 
brown or wood-brown, but rarely if ever with any distinct huffy 
cast ; basal 2 >ortion of hairs slate-black ; underparts pale smoke- 
‘grey, occasionally with a slight wash of broccoli-brown, the slaty 
bases of the hairs everywhere showing through cat surface ; feet 
an indefinite drab or dusky grey, often tinged with dark hair- 
brown ; tail dull whitish grey beneath, dark brown above, the 
two colours sometimes though not usually well contrasted. 

Skull. — The skull is smooth and lightly built, with large, 
somewhat flattened brain-case, rather wide interorbital region, 
and small rostrum. Dorsal profile nearly straight from near 
posterior extremity of nasals to a little behind middle of pariettils, 
then slightly convex to i)Osterior margin of interparietel, beyond 
which the occiput curves abruptly downward ; nasals slojung 
forward at an angle of about lU ; ventral profile nearly straight 
from about middle of rostrum to lower border of auditory bullie, 
the general outline of skull as viewed from the side rather 
narrowly cuneate. Brain-case long as compared with that portion 
of the skull which lies in front of it, the distance from back 
of interorbital constriction to hinder border of interparietal 
decidedly gri5ater than breadth over roots of zygomata, its out- 
line rather broadly oval, iti| surface smooth, or at most with 
slightly indicated ridges along outer sides of parietals ; lambdoid 
crests slightly developed at sides ; postorbital ridges low and 
indistinct, rarely if ever developing an angular projection;* 
interparietal narrowly ligulate, the outer extremities usually 
poini^, the anterior border with median projection ; in lateral 
view the brain-case appears much flattened, its depth through 
auditory bullne about 65 per cent of occipital breadth ; occiput 

* A character that often proves convenient in distinguishing between 
imperfedt skulls of this species and the smaller forms of Microtua^ in which 
the ridgoa are usually more developea and somewhat angular. 
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rounded off behinci, not obliquely truncate, the oc^cipital condyles 
barely visible when skull is viewed from above ; paroccipital^ 
processes slender and inconspicuous, rather closely applied to 
surface of bullas, their tips descendinj; below lip of foramen 
magnum, the ridges extending upward from their bases slightly 
developed, much oliscurod by the somewhat unusual inflation of* 
petrous portion of squamosal ; floor of brain-case nearly smooth, 
but with slightly indicated median ridge ; diamc^ter of basuxicipital 
along suture contained about two and onedialf times in mediaff 
length ; auditory bulhe moderately large, about as in Microim 
aj^valis, though somewhat less evenly inflated, their anterior 
borders encToaching more deeply into ectopterygoid pits. Inter- 
orbital region short, abi-uptly though not deei)ly constricted, the 
least width usually grcjater than that of rostrum, the dorsal 
surface nearly flat, its outer edg(is lx)comiiig sliglitly angular in 
old ago though never (Uiveloping distinct ridges. Zygomata 
weak, s(;arcely exj)anded at middle, 
rather abruptly though not widely 
spreading, the two arches paralUsl 
through a considerable portion of their 
extent; deflection of arches slight, 
the median portion lying about at level 
of middle of skull ; anteorbital foramen 
relatively smaller than in Microtus 
arvalis. Rostrum relatively weak, its 
least depth Iwhind incisors about equal 
to width at same region ; iiasiUs rather 
noticeably narrowed behind middle, 
their posterior border squarely trun- 
cate at about level of middle of zygo- Fro. i.»i5. 

matic root, the nasal branches of Pitymys wMerraiwun. Nat. size, 
premax illarios extending a little further 

backward; imisive foramina scarcely as largo as in Mirrotm 
armliH, their posterior extremity at level of front of wd, their 
anterior extremity separated from incisors by distance er^ual to 
about twice their greatest combined breadth. Palate relatively 
somewhat wider than in Microim arvalwj its surface less sharply 
sculptured ; grooves moderately well-defined, but lateral pits 
usually rather shallow, their width slightly exceeded by the 
short, flattened median ridge; pterygoids nearly parallel, the 
hamulars slightly turned outward ; mesopterygoid space rounded 
anteriorly ; ectopterygoid pits relatively smaller than in Microim 
arvalis. Mandible slender, with weak articular process, its 
general form essentially as in M. arvalis. 

Teeth. — Upper incisors strongly curved, the roots forming 
slight protuberances in infraorbital foramina, the anterior portion 
nearly perpendicular, so that anterior surface is baftly visible 
when skull is viewed from above ; cross section of shaft obscurely 
triangular, the anterior borde# longest, slightly concave near 
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, middle, the postero-external border shortest, the inner border 
nearly as long as anterior ; enamel extending over entire anterior 
border and outer fourth of inner border. Lower incisors slender, 
their roots extending well into bases of articular processes but 
^not forming noticeable protuberances on outer surface of man- 
dible ; cross ^section of shaft differing from that of upper tooth 
in the more triangular general outline and 
relatively shorter, strongly convex anterior 
border. Molars so like those of Microtus 
arvalis that aside from the peculiarities of 
the first mandibular tooth there is nothing ^ 
distinguish with certainty between the two 
patterns. Crown of third upper molar distinctly 
longer than that of second. In Pitymys sub- 
terraneus there is, however, a tendency for the 
re-entrant angles to bo wider and the closed 
triangles relatively smaller, while the pattern of 
appears to be more subject to distortion. 
Pirst outer triangle of not infrequently 
opening into inner triangle, but its apex always 
on level with that of anterior loop and second triangle. Second 
upper molar strictly as in M. arvalis. First lower molar 
like that of MicrofMs arvalis except that third inner re-entrant 
angle fails to penetrate to enamel wall of opposite side of tooth, 
thus having a broad area of communication between first inner 
and first outer triangles ; no exception to this condition has 
come under my observation. 

liemarJcs . — Although bearing a strong superficial resemblance 
to Microtus arvalis, and more particularly to the Alpine M, 
incertus, this species is distinguishable externally by its rather 
smaller ears, and by the number of mammse and plantar tubercles. 
In colour it is usually a clearer, less yellowish brown than the 
smaller forms of Microtus. Old and faded museum specimens are 
often impossible to determine with certainty. The skull is 
recognizable by its small size, nearly flat dorsal profile, wide 
interorbital region, and by the almost perpendicular upper 
incisors. Two geographical forms are known. 



riG. 150. 

Pilymya svhterra^ 
neuM. Eiianiol 
pattern. X 5. 


Pitymys subterranbus subterraneus de Selys-Longchamps. 

1836. Arvicola suhtcrrancus do S41ys-Longchamps, Essal Monographique 
sur los Gampagnols dos onvirons de Li6ge, p. 10 (Waiemme, Li^ge, 
Belgium). 

1845. Hlypudsms] rufcscente-fuscus Schinz, Synopsis Mamm., ii, p. 240 
(Ursorenthal, Uri, Switzerland). See Mottaz, Bull. Soo. Zool. de 
France, xx, p. 27, September, 1907. 

1845. H[ypudwua'] rufofiiscus Schinz, Synopsis Mamm., ii, p. 240 (synomym 
«of rufescente-fusctis). 

1857« Arvicola srihterranefus Blosius, l^augethiere Deutsohlands, p. 888. 
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1900. [Arvicola (igrestis] ftisca Fatio, Bevuo Suisse de Zool., yiii» p. 472 
(Untervats, Cfrisons, Switzerland). See Mottaz, Bull. Soc. Zool. 
de Geneve, i, p. 159, November 15, 1908. 

1907. Pitymys subterratiens Mottaz, Mdm. Soc. Zool. do France, xx, p. 27, 
September, 1907. 

1910. Pitymys suhterrq.neu8 Trouosaart, Fauno Mamm. d’Europo, p. 185. 

Tyiie locality, — Warommo, Liege, Belgium. 

Geographical distribution. — From Belgium and northern 
France eastward through Switzerland to Transylvania. Limits 
of range not well understood. 

% Diagnosis. — Colour dark and clear ; brain-case showing no 
marked tendency to become unusually broad and flat. 

Measurements. — Adult male from the typo locality : head and 
body, 98; tail, 31; hind foot, 14*6; ear, 8. Adult male and 
female from St. Cergues, Vaud, Switzerland : head and lK)dy, 
105 and 101 ; tail, 31 and 32 ; hind foot, 15 and 15 *4. Average 
and extrem(3S of six adults from Andermatt, Uri, Switzerland : 
head and body, 97 (94-100) ; tail, 37*3 (35-39) ; hind foot, 14*8 
(14*6-15). Adult male from St. Moritz, Orisons: head and 
body, 94; tail, 31*4; hind foot, 14*4; ear, 9. For cranial 
measurements see Table, p. 761. 

Specimens examined. — Sovonty-ono, from the following localities : — 
Bjalgium : Waromme, Li^ge, 13 (B.M. and U.S.N.M.) ; no oxact 
locality, 1 (Lataste). 

Fbangu: Near Boulogne, Pas-do-Calais, 3; Dinan, Cdtes-du*Nord, 1 ; 
Stupes, Doubs, 2 (B.M. and Mottaz) ; Lcs Lignorets, Orno, 1 (Mottaz). 

SwiTZBBiiAND ; Near St. Oerguos, Vaud, 4 (U.S.N.M. and Mottaz); 
Bioux, Vaud, 1 (Mottaz); Sengloz, VaUd, 1 (U.S.N.M.); Vidy, near 
liausanne, Vaud, 1 (Geneva) ; Los Plans, Vaud, 1 (Geneva) ; Andermatt, 
Uri, 20 (U.S.N.M. and Mottaz); Scbollenen, near Gosenonon, Uri, 6 
(Mottaz); Furka Pass, Uri, 1 (Mottaz); Murgsee Region, St. Gallon, 3 
(U.S.N.M. and Mottaz); St. Moritz, Grisons, 2 (Geneva); Poschiavo, 
Grisons, 1 (Mottaz) ; Untervats, above Chur, Grisons, 1 (St. Gallon ; typo 
of fusca Fati<^. 

Austbia-Hunoaby : Ilatszog, Hunyad, Hungary, 8. 

4 & 2 al. Li4ge, Belgium. Baron B. do S^lys- 37. 1. 3. 170-171, 

Longchomps (o <fc p). 174-175, 177 -178. 

4. Li^ge. (de SUys- G. R. Waterhouse (p). 44. 10. 4. 15-18. 

Longchamps). 

2 6,19. Boulo^e, Pas • de - O. Thomas (c & r). 98. 1. 9. 21^3. 

Calais, France. 

6, Stupes, Doubs. (C. O. Thomas (p). 8. 8. 10. 130. 

Mottaz). 

7 6,1 9. Hatszeg, Hunyad, C. G. Danford (c). 3. 11. 8. 41-51. 

Transylvania. 
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PiTYMYS HUBTKURANEUS CAPUCINUB Miller. 

1908. Pitymya suhterrancus capucintis Miller, Ann. and Mag. Nat. Hist., 
8th sor., I, p. 202, February, 1908. 

1910. Pitymys suhterraneus capucintis Troucssart, Faune Mamm. d’Europe, 
u p. 185. 

Type locality.— forest near “ Salon du Capucin,” 
Mont-J)oro, Puy-de-TJome, France. Altitude about 4000 feet. 

Geographical disirihution. — Known only from the typo 
locality. 

Diagnosis. — Similar to P. subterraneus suhterraneus^ but colcjur 
not so dark, and skull with brain-case broader and more 
flattened. 

Colour. — (loneral hue of iippt^r parts not so dark as in 
P. suhterraneus suhterraneus^ the exact sliade near the mars- 
brown of llidgway but with an evi<lent butty cast ; feet a clear, 
very pale smoke-grey. 

Skull and teeth. — In all general features the skull agrees 
with that of P. suhterraneus suhterraneus^ but the brain-case is 
noticeably broader and more flattened, its length to back of 
interparietal about ecjual to breiulth over base of zygomata, its 
lateral rounding off much loss evident, and the occipital profile 
wider in proportion to its depth. Teeth as in the typical form. 

Measurements. — Typo (adult female) : head and bixly, 102 ; 
tail, 38; liind foot, 15. Adult male from the typo locality: 
head and body, 100; hind foot, 15. For cranial measurements 
see Table, p. -761. 

Specimens examined. — Two, both from ‘Mont-Doro. 

9. Mont-Doro, Puy-do-Domo, France. G. S. Miller (c). 8. 8. 4. 26G-2C7. 

• (8. 8. 4. 267. Type of subspeoies.) 

PITYMYS DACIUS Miller. 

1903. Pitymys dcicius Miller, Ann. and Mag. Nat. Hist., 8th ser., i, p. 202, 
February, 1908. 

1910. Pitymys dacius Trouessart, Faune Mamm. d'Fjurope, p. 188. 

Type locality.— Gugem, Prahova, Roumania (at foot of Car- 
pathians, north-west of Bucharest), Roumania. 

Geographical distrihution. — Known at present from the type 
locality only. 

Diagnosis . — Similar to Pitymys suhterraneus but skull larger, 
the nasals more strongly bent downward anteriorly, the brain- 
case more depressed posteriorly ; auditory bullae larger ; posterior 
upper molar with third inner re-entrant angle very shallow. 

Colour . — The colour of the type is indistinguishable from that 
of typical P. suhterraneus. 

. 8kuU» — In general the skull resembles that of Pitymys sub- 
terraneus, but the brain-case is <more depressed posteriorly and 
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the nasals are more bent downward in froi\,t, the dorsal profile 
being thus made faintly convex throughout. Though even more 
flattened than in P. suhierraneus capucinua^ the brain-case is as 
long relatively to its breadth as in true mhterraneus. Auditory 
bullee larger than in P. subterraneus though not peculiar in form. 

Teeth. — The teeth resemble those of Pitymys suhterraneusy 
except that Vhe third inner re-entrant angle of is so shallow 
that the terminal loop is essentially straight, its main axis 
directed backward and slightly outward, its inner border with a 
short, blunt, projecting point somewhat behind middle. 

Measurements. — Tyjx) (adult female) : head and Inxly, 88 ; 
tail, 32*5; hind foot, 14*5; ear, 8*5. For cranial measufe- 
ments see Table, p. 761. 

Specimen examined. — The type. 

9. Gagoni, Praliova, Boumania. Lord Lilford (r). 4. 4. 6. 65. 

(W. Dodson.) (Type of species.) 

PITYMYS DRUENTIUS Miller. 

1852. Arvicola (Microtus) selysii Gerbe, Bev. ot Mag. do Zool., 2d sor., iv, 
p. 159, March, 1852 (Near Barcelonnetto, Bassos-Alpos, Franco). 
Not Arvicola selysii Bonaparte, 1845. 

1911. Pitymys druentius Miller, Proc, Biol. Soc., Washington, xxiv, p. 39, 
February 24, 1911 (Substitute for selysii). 

Type locality. — Torros-plaines, neat Barcelohnette, Basses- 
Alpes, France. 

Geographical distribution. — South-western Alps ; limits of 
range not known. 

Diagnosis. — In general similar to Pitymys subterraneusy but 
colour differing in a strong buffy suffusion of the entire pelage, 
particularly noticeable on ventral surface ; feet greyish white in 
evident contrast- with colour of back. 

Colour, — Upper parts a light wood-brown, sometimes tinged 
with raw-umber, faintly grizzled with greyish and black ; on 
sides the wood-brown becomes lighter and more buffy, passing 
rather abruptly into colour of belly ; underparts light ochraceous- 
buff iig*egularly darkened by the appearance at surface of slaty 
under-colour, particularly on ^chin and throat; feet scantily 
clothed with silvery greyish white hairs, the dorsal surface 
of foot strongly contrast^ with back ; tail obscurely bicolor, 
brownish above, whitish below. 

Skull and teeth. — The skull and teeth resemble those of 
Pitymys subterraneusy but the dorsal profile of the brain-case is 
somewhat less flattened, and the molars are usually more robust, 
particularly the posterior maxillary tooth. ' The terminal loop of 
this tootlf shows a tendency to assume the short, abruptly 
: rounded form characteristic of P. multiplex. Inner border of /" 
posterior triangle of with airtendency to develop an evident 
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convexity, the first ^tage in the formation of a postero-internal 
loop. Such an incipient loop rarely if ever occurs in P. mhter- 
raneuSy though it is common and not infrequently well developed 
in P. fatioi and P. multiplex. 

Measurements. — Average and extremes of six adults from the 
type locality: hetid and body, 101*2 (96-105); tail, 33*3 
(31-35) ; hind foot, 14*9 (14*4-15) ; oar, 9*0 (8*5-?9*3). For 
cranial measurements see Table, p. 766. 

^ Specimens cxamhicd. — Eleven, from tbo following localities in Franco : 
neighbourhood of Barcolonnetto, BasBos-Alpos, 9 (B.M. and U.S.N.M.); 
Al^ of department of Var, 1 (U.S.N.M.) ; no exact locality, 1. 

^ 3. Basses-Alpos, Franco. Purchased (Parzu- 52. 5. 27. 53-55. 

<J, 3 9. Barcclonncttc, Bassos- Alpes. O. Thomas (r). 3. 8. 10. 126-129. 

(C. Mottaz.) 


PITYMYS FATIOI Mottaz. 

1909. Pitymys multiplex fatioi Mottaz, Bull. Soc. Zool. do Gon6vo, r, 

p. 180, January 15, 1909. Type in Mottaz collection. 

1910. Pitymys multiplex fatioi Trouossart, Fauno Mamm. d’Europo, p. 189. 

Type locality. — Zermatt, Valais, Switzerland. 

Geographical distribution . — At present known only from the 
neighbourhood of Zermatt. 

Diagnosis . — Similar to Pitymys druentius but larger (hind foot, 
15 to 16 mm., condylobasal length of skull about 23 mm.) ; 
brain-case less deepened ; convexity of dorsal profile very slight ; 
auditory bulhe not si>ecially infiati^, scarcely rising to level of 
cutting surface of molars. 

Colour. — The colour does not differ appreciably from that of 
Pitymys selysiL 

Measurements. — Average and extremes of seven »ulults from 
the type locality : head and body, 99 * 7 (95— K)4) ; tail, 35 
(30-39) j hind foot, 15*4 (15-16); ear, 9*4 (9-10). For cranial 
measurements see Table, p. 766. , 

Specypfiens examined. — Twenty-six, all from tho neighbourhood of 
Zermatt (U.S.N.M., Mottaz and Geneva). 

Pemarhs . — Though specimens of this animal were influded 
by Fatio under the name multiplexy the Zermatt Pitymys is, 
as pointed out by Mottaz, easily distinguishable from the form 
inhabiting northern Italy and tho Italian slope of the Alps. 
The relationships seem in fact to be much more intimate with 
the western Alpine P. druentius; but more extensive material 
than that now available will be required before the exact status 
of the members of this group can be properly understood. 
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PITYMYS MULTIPLEX Fatib. 

. 1905. \Arv%cold] multiplex Fatio, Arch. Sci. Phys. ot Nat., Gon^ve, 4th ser., 
XIX, p. 193, February 15, 1905 (Lugano, Ticino, Switzerland). 

1006. M[icrotusi\ Uponiicus Thomas, Ann. and Mag. Nat. Hist., 7th ser., 
XVII, p. 419, April, 1006 (Locarno, Ticino, Switzerland). Type in 
British Museum. 

1908. Pitymys multiplex Mottaz, Bull. Soc. Zool. de Gcn6ve, i, p. 165 
November 15, 1908. 

1910. Pitymys multiplex Troucssart, Fauno Mamm. d’Europe, p. 189. 

Type locality. — Liipino, Ticino, Switzerland. ^ 

Geographical dintrihution. — Italian Switzerland and northern 
Italy, south to Florence ; limits of range not known. ' 

Similar to Pitymys druentim and P. fatioi but 
decidedly larger (hind foot usually 16 to 17 mm., condylobasal 
length of skull, 24 to 25 mm.) ; skull with dorsal profile notice- 
ably convex ; auditory bulhe not specially inflated. 

External — Ears relatively smaller than in Pitymys 

snhterraneus ; feet less slender, and both palmar and plantar 
tul)ercles sensibly reduced, their relative size appro idling that 
in the members of the ihericus group. 

Colour. — The colour so nearly resembles that of Pitymys 
suhterraneus as to need no detailed description. The dark wash 
along back tends to be rather extensive, and the entire upper 
surface is freiiuently suffused with a, light bister or raw-umlier. 
Feet usually with less dusky clouding than in P. suhterraneus. 

SkuU.~Af!^ compared with that of Pitymys suhterraneus the 
skull is throughout larger and more heavily built, though the 
surface remains equally smooth, and the parietal and temporal 
ridges are never more than barely indicated. Dorsal profile 
slightly but evidently convex throughout. Brain-case larger 
and less depressed than in P. suhterraneus, the postorbital ridges 
rather well developed, sometimes with a slightly indicated :ingular 
projection, which, however, never becomes so distinct as in the 
small species of Microtus. Length of brain-case to back of 
interparietal about etjual to wddth over roots of z^omata. 
Occiput scjuarely truncate posteriorly, the condyles nearly or 
entir^^ly hidden when skull is viewed from above. Auditory 
bullie of the same relative i size as in P. suhterraneus, but with 
smoother, more evenly inflated finish. 

Teeth. — The teeth resemble in general those of Pitymys suh- 
terraneus, but the third upper molar is not so long (though still 
sensibly exceeding the middle tooth) and the posterior portion of 
its terminal loop is distinctly reduc^, the dentine space scarcely 
as large as that in the first outer triangle, and the incurvea 
enamel portion very short and abruptly Hooked, thus distorting 
the cresdsntic form of the loop as a whole. Posterior outer 
. truuigile usually opening rather widely into terminal loop, though 
;Eq^0times completely i^lated,<^the exact opposite) to ihe condi^i 
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tion in P. suhtemineus. Second upper mc^r showing the 
maximum of the tendency common to the three related 
forms, (IruentiuSf fatioi and multiplex^ for the inner side of third 
triangle to develop an imperfect postero- 
internal loop. At least some trace of this 
tendency may be detected in nearly every 
specimen, though it is often present in the 
tooth of one side only. In the most extreme 
examples that I have seen the supplemental 
loop is as largo as in many specimens of 
Microtus agrestiHy though in none is it com- 
pl^ly isolated from the outer triangle. 

Measurements. — Adult male from Gor- 
dola, near Locarno, Ticino, Switzerland 
(type of Thomas) ; head and body, .... ... , 

yo ; tail, oH ; hind foot, 16*8; oar, 1 0. Adult Eimnu!! iMitturn. x r>. 
female from Locarno, Ticino, Switzerland : 
head and body, 103 ; tail, 38 ; hind foot, 16*7 ; ear, 10. Adult 
male from Bellinzona, Ticino, Switzerland : head and IxKly, 100 ; 
tail, 31 ; hind foot, 17. Adult male from Mirabello, Mon- 
ferrate, Italy; head and body, 102; tail, 33; hind foot, 16*5; 
ear, 9. Adult female from Prato, near Genoa, Italy : head and 
body, 102 ; tail, 35 ; hind foot, 16. Adult female from Borzoli, 
Genoa, Italy: head and body, 105 ; tail, 27; hind f(x>t, 16; 
oar, 10. Adult from Vaccarezza, Italy; head and body, 110; 
Wl, 33; hind foot, 16*5. For cranial measurements see Table, 
p. 767. 

Specimens caiamincd.— Thirty-nine, from tho following localities;— 

SwiTZKRLANu: Near Locarno, Ticino, 5 (including typo of Icponticus); 
Bellinzona, Ticino, 1; Comano, Ticino, 4 (B.M. and Mottaz); near 
Lugano, Ticino, 12 (B.M. and Mottaz); Pico Magadino, Ticino, 1 
(Ghidini). 

Italy : Porlezza, Como, 3 ; Domodossola, Novara, 1 ; Corosole d’Alba, 
Turin, 1 (Turin) ; Mirabello, Monferrato, Alessandria, 1 (Turin) ; Vaccarezza, 
6 (Genoa); Gaorsi, Antola, 2; Prato, Genoa, 1 (U.S.N.M.); Borzoli, 
Genoa, 1 ; Florence, 1 (U.S.N.M.). 

Bemarlcs. — ^This species was first distinguished by Forsyth 
Major, who, however, omitted to publish its description. Using 
the name leponticus intended for it by Major, Thomas hflOOG 
referred to it in his description of the Asia Minor P. mnjorif and 
thereby became responsible for the name. But in the mean- 
time it had been described by Fatio with a mixture <jf other 
forms, its type locality and history being afterwards cleared up 
in the paper by Mottaz above referred to. 

2 <J, 2 9. Locarno, Ticino, Switzer- 0. Thomas (c & p). 5. 8. 2. 11 -14. 

land. (6. 8. 2. 11. Type of P. teponticua Thomas.) 

?. Borzoli, Genoa, Italy. Marquis G.Doria (p). 8.^. 18. 7. 
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PI^YS SAVII de S^lys-LongcUamps. 

1838. Arvicola savii de S^lys-Longchaznps, Hevue Zoologique, p. 248, 
October, 1838. 

1845, Alrvicola] selysii Bonaparte, Atti della sesta Biunione degli Scien- 
ziati Italian!, Milano, 1844, p. 350 (synonym of savii ; Pecchioli 
citedias authority). 

1857. Arvicola savii Blasius, Saugethiere Deutschlands, p. 394. 

1908. Pitymys savii Miller, Ann. and Mag. Nat. Hist., 8th ser., i, p. 205, 
February, 1908. 

1910. Pitymys savii Trouessart, Faune Mamm. d’Europe, p. 187. 


Type locality, — Neighbourhood of Pisa, Italy. 

Geographical distribution , — Peninsula of Italy from Piedmont 
southward ; apparently occurring for the most part in the plains 
and lower country. 

Diagnosis, — Size and form essentially as in Pitymys suhter- 
raneusy but feet more robust, ear relatively smaller, and palmar 
and plantar tubercles more reduced ; skull usually more heavily 
built, much less depressed, the dorsal profile slightly convex, the 
general appearance much as in P. multiplex y except that brain- 
case is shallower, less elongated and more sub-(|uadrate ; third 
upper molar about as long as second, normally with three closed 
triangles, its posterior loop simple, without inner re-entrant 
angle, its main axis directecl backward and slightly outward. 

Colour, — The colour resembles that of Pitymys subterraneus 
and P. multiplex, but is paler, and seldolu, if ever, a clear hair- 
brown. Upper parts suffused with a light indefinite buffy or 
very pale wood-brown. Feet whitish grey as in P. multiplex, 
none of the specimens examined showing any trace of the 
dusky suffusion characteristic of P. subtem-aneus. 

Skull, — As compared with that 
of P. subterraneus the skull is broarler, 
more angular (parietal and temporal 
ridges usually evident, though low) 
and less depressed, with slightly 
convex dorsal outline, relatively 
shorter rostrum, and more squarish, 
loss elongated brain-case (length to 
back of interparietal slightly less 
than breadth over roots of zygo- 
mata). The s^gomata are shorter 
and more widely projecting. Brain- 
case squarely truncate posteriorly 
as in the related species. . The 
palatal aspect of the skull shows no 
special peculiarities. The skull is 
smaller than that of P. multiplex,^ 
is less elongate. The rostrum is also ^ 



FIG. 158. 

Pitymys savii, Nat. size. 


and the brain-case 
relatively shorter. 
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Teeth , — Except .for the form of the thirds uppoiMiiolar the 
teeth show no peculiarities. This t(K>t]i is so shortened that the 
length of its crown does not exceed that of second molar. It 
consists of the usual elements, except that the 
third inner re-entrant angle is lacking and the 
rather short terminal portion ends posteriorly 
in a simple elliptical or slightly ovate loop, the 
main axis of which is directed backward and 
a little outward. Outer re-entrant singles well 
developed, sub-equal, the posterior slightly the 
larger, the second space usually communicating 
wft)h posterior loop as in P. multiplex, both 
isolated or not from large inner triangle. 

Second upper molar as in P. mhterraneua, the 
third triangle not normally showing any trace 
of an incipient postero-internal loop. 

Measurements , — Adult male from Go/zano, 

Novara, Italy : head and body, 99 ; tail, 27 ; hind foot, 15. Two 
adult males from Ceresole d’Alba, Turin, Italy : head and body, 

96 and 96; tail, 25 and 25; hind foot, 14*8 and 15*4. Two 
adult males from Mirabello, Monferrato, Italy : head and body, 

97 and 99; tail, 24 and 25; hind foot, 16 and 16*5; ear, 9 
and 9. Two adult males from Frugarolo, Alessandria : head and 
body, 102 and 105 ; tail, 24 and 28 ; hind foot, 15 and 15 ; ear, 
9 and 9. Adult male from Parma, Italy : head and body, 99 ; 


¥ia. 150. 

Pitymyn savU, 
Enamel pattern. X 6* 


tail, 29; hind foot. 
Table, p. 774. 


16 *, ear, 9. For cranial measurements see 


Specimens exainined, — Ninety-uine, from bhe following localities : — 
Italy; Gozzano, Novara, 1 (Genoa); Milan, 1; St. Angelo, Pavia, 3; 
Serravalle, Piedmont, 1; Ceresole d’Alba, Turin, 6 (Turin); Prugarolo, 
Alessandria, 21 (B.M., Genoa, and Mottaz) ; Mirabello, Monferrato, Ales- 
sandria, 2 (Turin) ; Caorsi, Mount Antola, 3 ; Modena, 3 ; Pisa, 1 ^ottaz) ,* 
Florence, 29 (U.S.N.M. and Mottaz); Urbino, Marche, 3; JBenagna, 
Perugia, 1 (Genoa) ; Ostia, Borne, 1 ; Chieuti, Foggia, 24 (B.M. and Genoa). 


1 . 


Milan, Italy. 


Baron £. de S61ys- 
Longchamps (p). 
Marquis G. Doria (p1. 
Marquis G. Doria (pi. 
Marquis G. Doria (p). 


d, 2 9 al. St. Angelo, Pavia. 

9 al. Serravalle, Piedmont. 

2 d, 2 9, 2 al. Frugarolo, Alessan- 
dria. 

d. Mirabello, Alessan- Dr. £. Festa (p). 

dria. 

d, 2 9 al. Oaorsi, Liguria, 
d, 9, 9 juv al. Modena. 

2 9, juv al. Urbino, Marche. 

1. Ostia, Borne. 

2 d, 9. Chieuti, Foggia. 


Marquis G. Doria (p1. 
Marquis G. Doria (f). 
Marquis G. Doria (p). 
Dr. L. Sambon (c &. f). 

Genoa Museum (u). 


46. 7. 6. 10. 


90. 4. 7. 3-5. 
90. 8. 6. 10. 

7. 1. 9.^0-16. 

8 . 8 . 1 . 6 . 

90. 3. 6. 11-13. 
90. 3. 5. 4-6. 
90. 3. 6. 7- 9. 
1 . 1 . 2 . 10 . 

8. 7. 18. 6. 

8 . 8 . 2 . 1 -- 2 . 



770 .,. BODBNTU ■, 

PITTHTS NEBRODENSIS Mind.-Pakimbo. 


1868. Arvicola nebrodensis Min^-Palumbo» Ann. Agric. SiciL, xii, p, 61. 
1910. Pitymys savii nebrodensis Trouossart, Faune Mamm. d’ Europe, 
p. 187. 

Type loe%lity. — Le Madonie, Sicily. 

Geographical diatrihution. — Sicily. 

Diagnosis. — Similar to Pitymys savii, but skull with deeper, 
more elongate, less flatten^ brain-case, and nior£) evidently 
convex dorsal profile ; mesopterygoid space, relatively wider than 
in P. savii. 0 

Colour. — The colour does not differ appreciably from that of 
the related species. 

Skull. — The general form of the skull as viewed from above 
is much as in Pitymys savii ; length of brain-case about equal to 
breadth over roots of zygomata. In lateral and posterior view, 
however, it is seen to be decidedly deeper, more as in ordinary 
members of the ihericus group. 

Teeth. — The teeth are essentially as in Pitymys savii, though 
the posterior upper molar is usually not so long owing to the 
excessive shortening of the posterior loop. In one specimen* 
among the ten skulls examined, the first outer /jj'iaugle is 
opposite the inner triangle, the two together formi, jf a single 
transverse loop as in the iberims group. The lengt^^^^ the outer 
triangle is, however, not reduced, so- that the res jf bianco to 
ihericus is only superficial. 

Measurements. — Adult male from Castelbuono, Sicily: head 
and body, 100 j tail, 29; hind foot, 16; ear, 10. For cranial 
measurements see Table, p. 774. 


Specimens excmiined,- 
U.S.N.M.). 


-Nine, all from the island of Sicily (B.M. and 


c5, 9. Palermo, Sicily. 

8 (5, 1 9. Castelbuono. (A. Hobart.) 
6 al. Madonie. 


J. 1. S. Whitaker (p). 
O. Thomas (p). 
Marquis G. Doria (f). 


98. 10. e 16-17. 
16. 8. 4. 46-46. 
\8. 9. 1. 26-27. 
90. 3. 5. 14. 


PITYMYS PYRENAICUS de Selys-Longchamps. 

(SynonymySinder subspecies:) * 

Geographical distribution. — Pyrenees (known from the French 
side only) and region to the north as far as the Garonne. Limits 
. of range not known. 

Diagnosis. — Related to Pitymys savii and P. nebrodensis ; 
general form of skull somewhat intermediate between that of the 
Italian af d Sicilian species, but mesopterygoid fossa decidedly 
' narrower. 


* d. No. 98. 10. 6^ 16, f'alermo, Sicily. 
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8hdh — The skull has much the same general outline as in 
P, nebrodensiSf that is, the brain-case is slightly longer than 
broad and the dorsal profile is slightly convex, b\it tlie depth is 
about as in P. savii and P. multiplex. It is readily distinguished 
from that of P. aubterraneus by its much loss fiattened brain-case < 
and by the evidently convex dorsal profile. Palate %^ith lateral 
pits unusually shallow and ill-defined. 

Teeth . — As in Pitymyn savii. In one otherwise normal 
specimen* the terminal loop of the lost upper molar is cut by a 
deep inner re-entrant angle. 

PlTYMYS PYitENAious PYRKNAicus de Selys-Longcliamps. 

1847. A[:rmcola] pyrenaicns de Sdlys-Longchamps, Revue Zoologique, 
p. 305, October, 1847. 

1908. Pityniys pyrenaicns pyrenaicus Miller, Ann. and Mag. Nat, Hist., 
8th ser,, i, p. 203, February, liX)8. 

1910. Pitymys pyrenaicm Trouessart, Faune Mamm. d’Europo, p! 189. 


Type locality. — Bagnert^ de Bigorre, Hautes- Pyrenees, 
Prance. 

Geographical digit ibuiion. — Pyrenees (not known from the 
Spanish side). 

Diagnosh. — General colour above a nearly clear hair-brown 
as in P. mhterraneua. 

Measurements. — Adult female from I’llospitalet, Ariege : head 
and body, 104 ; tail, 34; hind foot, 16 ; car, 8. Adult male and 
female from Ax-les-Tlionnes, Ariege : head and body, 101 and 
97 ; tail, 33 • 4 and 29 • 6 ; hind fex>t, 15 • 8 and 15 • 4. Two adult 
males from Bardgos, Hautes-Pyrenees ; head and body, 94 and 
96 ; tail, 32 and 32 ; hind foot, 15-8 and 16 ; ear, 8*6 and 8-2. 
For cranial measurements see Table, p. 775. 


Specimens examined. — Thirteen, from the following localities : — 

^ France : LTIospitalet, Arid.go, 2 ; Ax-los-Thermes, Aric^ge, 3 ; Luchon, 
Haute-Garonne, 1; Bareges, Hautes-Pyr^n^es, 5; Pyrenees, no exact 
locality, 2. 


9. L’Hospitalet, Arij^ge, Franco. 
2 6. Ax-les-Thermea, Aridge. 

6, Luchon, Ilauto-Garonne. 

(A. Bohert.) 

2 d. Bareges, Hautes-Pyr^ndes. 

1, Pyrenees. 

1. Pyrenees. 


G. S. Miller (c). 
G. S. Miller (o). 
O. Thomas (p). 


8. 8. 4. 272. 

8. 8. 4. 2(16 2G9. 
6. 4. 1. 78. 


G. S. Miller (c). 8. 8. 4. 270-271.. 

Baron E. de S41ys- 45. 7. 6. 6. 
Longchamps (p). 

Purchased (Parsudaki). 50. 3. 12. 0. 


6. No. 8. 8. 4. 271, Bar^gos, Hautes-Pyr^n^es, France. 
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PiTYMYS PYKBNAICUS BRUNNEUS ‘Miller. 

1908. Pilymys pyrenaicus brunncus Miller, Ann. and Mag. Nat. Hist.^ 
8fch ser., i, p. 203, February, 1908. Type in British Museum. 
1910. Pitymys pyrenaicus brunneua Trouessart, Fauno Mamm. d ’Europe, 
^ p. 189. 

« 

'Type locality,— Forest of Bouconne, Gers, Prance, 

Oeographical distribution. — Lowlands of south-western France 
from near base of Pyrenees to the Garonne. Limits of distribu- 
tion not known. 

Diagnosis. — Like Pitymys pyrenaicus pyrenaicus^ but colour^of 
upper parts with a 'decided cast of buffy or pale wood-brown, 
much as in P. savii. . 

Measurements. — Type (adult femal(i) : bead and body, 93 ; 
tail, 26 ; hind foot, 15 ; ear, 8. Average and extremes of five 
adults from the type locality : head and body, 96 (93-104) ; tail, 
25-6 (23-29); hind foot, 15-4 (15-16); ear, 7*7 (7-9). For 
cranial measurements see Table, p. 775. 

Specimens examined. — Fifteen, from the following localities in south- 
western France : Forest of Bouconne, Gors, 14; Cadillac, Gironde, 1 
(U.S.N.M.). 

4 <5, 3 9. Fordt de Bouconne, Gers, O. Thomas (p). 6. 4. 1. 79-86. 

France. (A. Bohert.) (6. 4. 1. 82. Type of subspecies.) 

PITYMYS PLANICEPS Miller. 

V. 

1908. Pitymys planiceps Miller, Ann. and Mag. Nat. Hist., 8th ser., i,. 

p. 203, February, 1908. Type in Lataste Collection. 

1910. Pitymys planiceps Trouessart, Faune Mamm. d’Europe, p. 190. 

Type locality. — Bareges, Hautes-Pyrenees, France. 

Geographical distribution. — Known only from the type* 
locality. 

Diagnosis. — Size about as in Pitymys subterraneus (condylo- 
basal length of skull, 23 mm.) ; skull more flattened and depressed 
than in any other known European member of the genus, the 
dorsal profile nearly straight from posterior extremity of nasals 
to baSbk of interparietal ; teeth as in P. savii and P. pyrenaicus. 
External characters not knoWn. 

Shull and teeth. — In general outline as viewed from above 
the skull resembles that of Pitymys savii in its rather short 
rostrum, broadly spreading zygomatic arches and squarish brain- 
case (length to back of interparietal equal to breadth over 
zygomatic roots). Laterally and posteriorly it suggests P. svh- 
terraneus, but with the normal characters of the species carried 
to the extreme. The dorsal profile is essentially straight from 
posterior extremity of nasals to back of interparietal, though 
there !s a faint concavity in interorbital region and a slight 
convexity at middle of brain-cike. Interorbital region about 
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in P. samiy the temporal ridges wide apart and barely per- 
ceptible. Auditory bullse rather larger than usual in P. mhter’^ 
raneuB and more smoothly inflated. As compared with that of 
P. pyrenaima the skull is immediately recognizable by its flat 
dorsal profile and short, broad, excessively flattened brain-case. 
Teeth as in Pitymys pyrenaicua, ^ ^ 

Measurements . — External measurements not known. For 
cranial measurements see Table, p. 775. 

Specimen examined . — The type. 


PITYMYS GERBII Gerbe. 

1879. Arvicola (Microtus) gerbii Gerbo, Lo Naturaliste, i, p. 61, July 1, 

1879. 

1880. Arvicola (Microtus) gerhei Gorbo, Bull. Soc. Zool. de Franco, Paris, 

V, p. 49, pi. IV, figs. 1-9. 

1910. Pitymys gerbei Trouossart, Faune Mamm. d*Europe, p. 186. 

Tyjje locality. — Dreiieuf, Loire-Inferieure, France. 

Geographical distribution. — Known only from the typo locality. 

Diagnosis. — In general like Pitymys saiiii and P. pyrenaicusy 
but skull somewhat heavier, and interparietal lozenge-shaped, 
narrowed at outer extremity to an acute point which usually 
does not come in contact with temporal ; with crown 
decidedly shorter than, that of m*, its first outer triangle opening 
broadly into inner triangle. 

External characters and cofowr.— Apparently about as in 
P. pyrenaicuSy so far as can be determined from a somewhat 
faded mounted specimen. 

Skull. — The skull differs from that of Pitymys pyrenaicus in 
greater relative depth and breadth throughout, shorter, heavier 
rostrum, shorter incisive foramina, wider interorbital region, 
and in the very peculiar form of the interparietal, as already 
described ; nasals conspicuously angular-emarginate posteriorly ; 
auditoiy bullas rather large. 

Teeth. — The teeth do not differ from those of Pitymys 
pyrenaicus except that the third upper molar is shorter and its 
first outer triangle opens broadly into inner triangle, a edhdition 
more usual in members of the ihericus group. 

Meamrements. — The following measurements are given by 
Gerbe : head and body, 94-95 ; tail, 27-28 ; hind foot (c. u.) 17. 
For cranial measurements see Table, p. 775. 

Specimen examined. — One from Dr6neuf (paratype) in Paris Museum. 

Remarks. — This species is well characterized by the great 
general breadth of skull, unusually wide interorbital rogion, and 
very peculiar interparietal. The last character might«be sup- 
posed to be an accidental varittion or abormality were it not 
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present in the Paris ispecimen'^ as well as in the eleven skulls 
examined by Gerbe. No approach to this form of interparietal 
has been seen in other members of the savii group, though it is 
sometimes approximated in iberictis and its allies. The, depth 
of skull relatively to its length is intermediate between that of 
P. pyrenaicfbs and P. ibericus, 

PITYMYS LUSITANICUS Gerbe. 

1879. Arvicola {Microtus) lusitanicus Gorbo, Bev. et Mag. de Zool., 3rd ser., 
VII, p. 44. 

1905. Microtus {Pitymys) lusitanicus Major, Ann. and Mag. Nat. Hiit., 
7th ser., xv, p. 512, May, 1905. 

1908. P[ityimjs'] lusitanicus Miller, Ann. and Mag. Nat. TTist., 8th ser., i, 
p. 204, February, 1908. 

1910. Pitymys lusitanicus Trouossart, Faune Mamm. d’Europo, p. 193. 

Type locality. — Portugal. 

Geographical distribution. — Portugal ; limits of range un- 
known. 

Diagnosis. — Size small (hind foot, 14*5 to 15*5 mm. ; condy- 
lobasal length of skull, 22*6 to 23 mm.); skull slender and 
lightly built, not depressed, the dorsal profile convex through- 
out ; brain-case high and rounded, its depth, including auditory 
bulla, about 74 per cent of occipital breadth; third upper molar 
scarcely as long as second, normally without closed triangles, its 
posterior loop short, simple, without inner re-entrant angle, 
directed backward and slightly outward ; .upper incisors rather 
strongly projecting ; colour dark. 

Colour. — The colour is essentially as in Pitymys subterraneus, 
except that the underparts are a less clear grey. Upper 
parts a dark hair-brown tinged with bister or sepia, and very 
faintly grizzled by black tips and light reflections. Underparts 
a dull bufly grey, in some specimens becoming almost a dull 
ochraceous-buff on cheeks and on sides along border of dark area ; 
feet buffy grey without dusky wash ; tail obscurely bicolor, bufFy 
white below, dusky mixed with buffy white above. 

Skull. — The skull very closely resembles that of Pitymys 
nehrodensis. Dorsal profile convex throughout, or somewhat 
flattened in interorbital region. Interorbital constriction wider 
than anterior portion of rostrum, flat or slightly concave laterally, 
the outer edges marked by faint ridges in extreme old age, these 
ridges rarely extended back across parietals. Brain-case high, 
strongly rounded off at sides, its length to back of interparietal 
about equal to breadth over zygomatic roots. Posteriorly the 

. * Though presented by Gerbe this specimen is not likely to be one of 
those whose cranial peculiarities were mentioned by the describer of the 
species. Hr was originally mounted with the skull inside, and the nose 
and upper lips were found to be attached to the rostrum when the skull 
was removed for my examination, through Dr. Trouessart's kindness, in 
1908, f 
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brain-case is less qquarely truncate than in P. nehrodenaU or 
P. 8uhterraneu8j so that the condyles are usually visible when 
skull is viewed from aboVe. Auditory bullae rather small, their ^ 
surface smoothly rounded. Palate with lateral pits large and 
sharply defined, noticeably wider than median ridge. 

Teeth.* — Though resembling in a general way those of Pitymym 
aavii the teeth are at once recognizable by the size And position 
of the anterior outer triangle of This triangle is so reduced 
in size that it is smaller than the succeeding triangle, and its 
point does not reach the level of a line joining the outer 
extremity of the anterior loop with tip of second outer triangle. 
Ifi position the first outer triangle is opposite the large inner 
triangle, the two communicating freely by their bases, and 
together forming a single transverse loop varying somewhat in 
form according to the completeness of fusing of the two triangles. 
The second outer triangle never communicates with the loop 
thus formed, but usually opens into the terminal loop as in 
P. savii. Terminal loop short and broad, without trace of inner 
re-entrant angle, its main axis directed backward and slightly 
outward. The length of the third tooth is noticeably loss than 
that of the second, and the shortness of the first outer triangle 
often causes the crown to assume a peculiar outward-bowed 
general outline that is highly characteristic of the members of , 
the group. ' Second upper molar as in P. mhterraneua, the third 
triangle without trace of postero-internal loop. Upper incisors 
slightly projecting, most of their anterior surface visible when 
skull is viewed from above, but not sufficiently thrown forward 
to be a conspicuous feature. Other teeth without special 
peculiarities. 

Measurements. — Average and extremes of seven adults from 
Ointra, Portugal; head and body, 93 ’2 (90-98); tail, 23*4 
(21-27); hind foot, 15 (14-5-15-7); ear, 8-3 (8-8-6)/ For 
cranial measurements see Table, p. 788. 

Specimens examined. — Eighteen, all from Cintra, Portugal. 

16 7 9, 2 al. Cintra, Portugal. O. Thomas (c & i»). 98. 2. 2. 37-52. 

PITYMYS MARI.S Major. 

1906. Microtus (Pitymys) mariw. Major, Ann. and Mag. Nat. Hist., 7th scr., 
XV, p. 516, May, 1905. Type in British Museum. 

1908. P[Uymys'\ marim Miller, Ann. and Mag. Nat. Hist., 8th sor., i,p. 204, 
February, 1908. 

1910. Pitymys marix Trouessart, Faune Mamm. d*Europe, p. 192. 

Type locality. — Villalba, Lugo, Galicia, Spain. 

Oeographtcal distribution. — Known at present from the type 
locality only. ^ ' 

* Essentially similar to thos^of P. ibericus^ fig. 162 (p. 781). 
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Diagnosis. — Similar to Pltymys lusitanious, but skull with 

narrower, lower brain-case ; upper incisors so slightly projecting 
^ as to be scarcely visible when skull is viewed from above. 

Colour. — The colour is probably similar to that of Pitymys 
lusitanicuSf though iii the only known specimens, skinned after 
^immersion in alcohol, it has a peculiar, perhaps unnatural 
russet cast.* 

Skull. — General outline of skull wlien viewed from above 
essentially as in Pitymys subterraneusy the length of brain-case to 
back of interparietal evidently more than width over zygomatic 
roots. Whole skull more depressed than that of P. lusitanicusy 
so that dorsal profile is much less convex, and general outline 
viewed from the side is less strongly cuneate. Auditory bullse 
and structure of palate as in P. lusitanicus. 

Teeth. — As in Pitymys lusitanicusy but upper incisors nearly 
vertical, so that part of the anterior surface of teeth is invisible 
when skull is viewed from above. 

Measurements. — :Type (adult female) : head and body, 79 ; 
tail, 30; hind foot, 13* 6; ear, 76. Not fully adult male from 
the type locality: head and body, 84; tail, 25; hind foot, 14; 
ear, 7 '5. For cranial measurements see Table, p. 788. 

Specimens examined.— all from north-westorn Spain. 

2 G al. Villalba, Lugo, N.W. Dr. V. L. Seoane (o & p). 94. 1. 1. 16-17. 
Spain. (94. 1. 1. 16. Type of species.) 


PITYMYS PELANDONIUS Miller. 

1908. Pitymys pelandonim Miller, Ann. and Mag. Nat. Hist., 8th ser., i, 
p. 204, February, 1908. Typo in British Museum. 

1910. Pitymys pelandonius Trouessart, Fauno Mamm. d’Europe, p. 192. 

Type locality, — Silos, Province of Burgos, Spain. Altitude 
about 3000 feet. 

Geographical distribution . — Not known at present elsewhere 
than in the neighbourhood of the type locality.* 

Diagnosis . — Similar to Pitymys mariee Major, but skull with 
broader, less elongated brain-case. 

Colmr . — The colour of the four skins examined resembles 
that of the lighter, mi)ro wood-brown specimens of P. lusitanicus. 

Skull and teeth . — The skull differ^ from that of both Pitymys 
lusitanicus and P. marice in its broader more quadrate brain-case. 
Posteriorly the brain-case is rather low, as in P. marissy though 
much less reduced in depth than that of P. depressus. Teeth as 
in P. marissy the upper incisors nearly vertical. 

Measurements . — Type (adult female) : head and body, 96 ; 
tail, 28; hind foot, 14; 4 ; ear, 8 ‘4. Adult female from Castrillo 

• 

* Occurs among brush and shrubbery, avoiding the open fields 
inhabited by P. iberiem. f 
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de la Reina, Burgos: head and body, 92; tail, 22*4; hind 
foot, 14*4; ear, 8. For cranial measurements see Table, 
p. 788. 

Specimens examined, — Four, from the following localities in Spain: 
Silos, Burgos, 3 (B.M..and Mottaz) ; Gastrillo de la Reina, Burgos, 1. 

2 9. Silos, Burgos, Spain. G. S. Miller (c). 8. 8* 4. 294-295. 

(8. 8. 4. 294. Type of species.) 

PITYMYS DEPRBSSUS Miller. 

19t8. Pitymys depressus Miller, Ann. and Mag. Nat. Hist., 8th ser., i, 
p. 204, February, 1908. Type in British Museum. 

1910. Pitymys depressus Trouessart, Fauno Mamm. d’Europe, p. 193. 

Type locality, — Rascafria, south side of Sierra de Guadarraraa, 
Province of Madrid, Spain. 

Oeographical distribution, — Central Spain ; at present known 
from the region of the Sierra de Guadarrama only. 

Diagnosis, — A small animal related to Pitymys marim and 
P. pelandoniusy but immediately recognizable by its broadened, 
much flattened skull, and very small auditory bulhe. 

Colour, — The colour is apparently similar to that of Pitymys 
lusitanims and P, judandonius^ but the only known specimens 
have been preserved in alcohol and may not now be in normal 
condition. 

Skull, — The skull differs conspicuously from that of the 
other known members of the ihericus group, all of which, 
P. marise and P. pelandonius not excepted, are characterized by 
depth of brain-case, in the much flattened 
general form, the outline, viewed from 
the side, not very unlike that of P. savii. 

Dorsal profile slightly but evidently and 
very evenly convex, the nasals not so 
abruptly sloping as usual. Rostrum 
excessively shallow immediately behind 
incisors, its least vertical depth barely 
exceeding greatest combined bretadth of 
nasals. Posterior termination of nasals 
straight or slightly emarginate, exceeded 
by nasal branch of premaxillary to extent 
of nearly 1 mm. Interorbital region 
about as wide as anterior portion of 
rostrum, faintly concave laterally, the 
temporal ridges evident in adults, though 
very low and always remaining wide 
apart. Zygomata rather noticeably expanded at middle, pro- 
jecting conspicuously beyond level of sides of brain-cas6. Length 
of brain-case to posterior edge*of interparietal less than J>readth 
over roots of zygomata, the geneij^l outline sub-circular ; occipital 



FW. 160. 

PUymj/it depresftus, 
Nat. sl/c. 
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region obliquely truncate posteriorly, so that pondyles are pliamly 
visible when skull is viewed from above, very low and wide in 
^ posterior aspect ; postorbital ridges low but evident, slightly 
angled ; temporal ridges continued back across frontal and 
parietal to outer edge of interparietal, abruptly angled at middle 
^lof parietal. Auditory bulla) very small and low, their greatest 
diameter contained about four times in condylobasal length of 
skull (about 3 to 3^ times in hmtanicuSy marise, and pelandonius), 
their surface rather smoothly inflated. Palate with well-deflned 
grooves aod rather shallow lateral pits exceeding in breadth 
the flattened median ridge. 

Teeth, — The teeth show no peculiarities as compared wRh 
those of other members of the group. 

Meamirementa . — Type (adult female) : head and body, 85 ; 
tail, 25 ; hind foot, 13 ; ear, 8. Two adult females from the 
type locality : head and lx)dy, 85 and 93 ; tail, 29 and 23 ; hind 
foot, 14 and 14 ; ear, 7 ‘5 and 8. For cranial measurements see 
Table, p. 788. 

Specimens examined. — Thirteen, from the following localities in Spain : 
La Granja, Segovia, 6; liascafria, Madrid, G; Villalba, Madrid, 1. 

6 al. La Granja, Segovia, Spain. M. de la Escalera (c). 8. 7. 30. 9-14. 

9 & 5 al. Bascafria, Madrid. M. de la Escalera (c). 6. 11. 4. 10-15. 

(6. 11. 4. 15. Type of species.) 

9. Villalba, Madrid. O. Thomas (p). 8. 2. 9. 212. 

(N, Qonzalez), 

PITYMYS IBERICUS Gerbe. 

(Synonymy under subspecies.) 

Geographical distrihution. — Probably the entire Iberian Penin- 
sula, though at present known only from central and southern 
Spain. 

Diagnosis. — Larger than Pitymys lusitanicus and its allies 
(hind foot, 15 to 18*4 mm., condylobasal length of skull, 24 to 
25 mm. or more), and adaptation to underground life more 
complete ; skull with brain-case less evidently parallel-sided, its 
outline in many individuals almost sub-orbicular ; upper incisors 
long, Sbnspicuously protruding, nearly their entire front face 
visible when skull is viewed &om above ; colour usually rather 
pale, ranging from hair-brown t6 a light buffy drab. ' Habits 
strictly subterranean. 

External characters. — General form differing rather con- 
spicuously from that of Pitymus subterraneus and Microtus arvalis 
in its much more evident adaptation to underground life, the 
head large, with incisors noticeably protruding from mouth, 
the neck short and thick ; ears much reduced, almost hidden in 
the fur ; feet strong and robust,'* the hind foot shortened and 
broadened, the digits and cla^s of. both front and hind feet; 
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thickened, palmar «ind plantar tubercles somewhat reduced in 
size, crowded into a relatively smaller area than in P. auhterrancuH ; 
tail short, scarcely more than one-quarter as long as head^ 
and body. 

Colour . — Upper parts a peculiar drabby grey, varying 
considerably in exact shade as described under the subspeciesf 
the sides often with a noticeable buffy tinge ; uncTerparts and 
feet whitish in rather marked contrast with back ; tail whitish, 
the upper surface usually clouded with brown. 

Shull. — ^The skull resembles that of Pitymya lusitanicus, but 
general size is greater, the zygomata are more abruptly 
spreading, the brain-case is relatively 
shorter and deeper, and the occiput 
is more obliquely truncate, so that 

condyles are more plainly visible u 

when skull is viewed from above. 

Depth of rostrum immediately be- \ 

hind incisors about eijual to width 

in same region. Interorbital con- ^ 

striction about as wide as anterior A/^ J\n/L 

portion of rostrum, its dorsal surface 

convex laterally ; temporal ridges 

low and indistinct, scarfcely visible 

except in rather old individuals, \4 T YiJY 

sometimes rather closely approach- 

ing each other, though without 

coalescing, and seldom if ever ici. 

extending back over parietals. PUymys iberinis. Nat. size. 

Length of brain-case about equal 

to or slightly loss than width across zygomatic roots, the outline 
when viewed from above sub-quadrato or occasionally almost 
circular ; postorbital ridges low but attaining 
a fair degree of development in old age, 
i 2^ never, however, strongly angled. Auditory 
^ bulhe well developed, smooth, their greatest 

diameter contained about three and a half 
' times in condylobasal length of skull. Palate 

' showing no special peculiarities. Incisive 

foramina as usual in the genus, their longi- 
tudinal diameter about equal to one-half 
^ distance from gnathion to alveolus of first 

Fio. 162 . molar. 

Pitymynibericus. Teeth. — The teeth of Pitymys ibericue so 

Enamel pattern. X &. exactly resemble those of P. lusitanicua as 
to need no detailed description. They are, 
however, larger throughout, and the upper incisors project more 
strongly forward, so that practically the entire fitmt face is 
wisible when skull is viewed from above. 
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PiTYMYS lUERicus. iBERicus Oerbo. 

\ 1854. Armcola ibericus Gorbo, llovue Zoologiquo, 1854, p. 400. Type in 
Paris Museum. 

1879. Armcola (Microtus) ibericus Gerbe, Bov. et Mag. de Zool., Srd ser., 
VII, p. 42. 

T.905. Microtus ibericus Major, Ann. and Mag. Nat. Hist., 7th ser., xv, 
p. 61% May, 1905. 

1908. Pitymys ibericus ibericus Miller, Ann. and Mag. Nat. Hist., 8th ser., 
I, p. 205, February, 1908. 

1910. Pitymys ibericus Trouessart, Paune Mamm. d’Europe, p. 190. 

Type locality, — Province of Murcia, Spain. 

Geographical distribution, — Coast region of south-eastern Spain 
(Provinces of Alicante, Murcia and eastern portion of Granada). 

Diagnosis. large (hind foot, usually 17*6 to 18*4 inm. ; 
upper tooth-row, 6 to 6 * 4 ihm.) ; general colour very pale. 

Colour. — Upper parts ranging from a pale hair-brown slightly 
tinged with bister along middle of back and suffused with huffy 
along sides to a light, buffy broccoli-brown, brightening nearly to 
cream-buff on flanks and on sides of neck. Underparts usually 
greyish white dulled by the slaty undercolour, the general effect 
not far from the grey No. 9 of Ridgway, but occasionally washed 
with buffy. Feot clear greyish white. Tail whitish with a 
varying amount of dark brown along median dorsal region, this 
brown occasionally almost absent. 

Measurements. — Type (adult): head and body, 114 (skin); 
tail, 26; hind foot, 18. Adult female from Venta del Baul, 
Granada, Spain: head and body, 107 ; tail, 27 ; hind foot, 18; 
ear, 8. Three adult females from Elche, Alicante, Spain : head 
and body, 101, 105 and 106; tail, 27, 27 and 29; hind foot, 
17 • 6, 18 and 18-4. For cranial measurements see Table, p. 789. 

Specimens examined. — Eleven, from the following localities in Spain : 
Venta del Baul, Granada, 3 ; Murcia, no exact locality, 1 (Paris ; type) ; 
Elche, Alicante, 7. 

<y, 2 9. Elche, Alicante, Spain. O. Thomas (i>). 8. 2. 9. 209-211. 

(N. Gonzales.) 

3 9. Elche, Alicante. G. S. Miller (c). 8. 8. 4. 273-275. 

d, 9. Venta del Baul, Granada. G. S. Miller (c). 8. 8. 4. 276-277. 

Pitymys ibericus centralis Miller. 

& 

1908. Pitymys ibericus centraUs Miller, Ann. and Mag. Nat. Hist., 8th ser., 
I, p. 205, February, 1908. Type in British Museum. 

1910. Pitymys ibericus centralis Trouessart, Faime Mamm. d’Europe, p. 190. 

Type locality. — Pastures near Silos, Province of Burgos, Spain. 
Altitude about 3000 feet. 

Geographical distribution. — Central Spain from the province 
of Burgos south to. Valencia and Seville; exact limits of range, 
not known. 
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Diagnom. — Not* so large as P. ibericus ihericus (hind foot, 
16 to X7 • 2 instead of 17 * 6 to 18 * 4) ; colour hair-brown usually 
tinged with bufFy, never with the pallid tints characteristic of^ 
the typical race ; feet whitish in rather noticeable contrast with 
back* 

Meamrement8.--*Typo (adult male) : head and body, 102 f 
tail, 24 ; hind foot, 16‘8 ; ear, 8. Average and exti%ines of ten 
adults from the type locality: head and body, 99 (95-103); 

• tail, 25-9 (24-28); hind foot, 16*6 (16-17-2;; oar, 8*4. (8-9). 
Adult male from Catarroja, Valencia : head and bcxly, 100 ; 
tail, 21; hind foot, 16; ear, 9. Three adults from Seville: 
hSid foot (dry), 16, 16 and 16*6. For cranial measurements 
see Table, p. 789. 

SpecimPMs examineA. — Sixty, from tlio following localities in Spain : 
Silos, Burgos, 27 ; near Burgos, 3 ; Catarroja, Valencia, 1 ; near Seville, 22 
(B.M. and U.S.N.M.l ; Jerez do la Frontcra, Cadiz, 5 (perhaps roforablo 
to P. ibericus reguhis) ; Goto Dofiana, ITuolva, 2. 

8 (J, 2 9. Silos, Burgos, Spain. G. S. Miller (c). 8. 8. 4. 278-287. 

(8. 8. 4. 278. Type of siibspocios.) 

1 al. Burgos. N. Gonzalez (c). 8. 7. 7. 45. 

<5. Catarroja, Valencia. O. Thomas (p). 8. 2. 9. 20iS. 

(N. Gonzalez.) 

6 d, 4 9, 2 juv. Seville. (A. Ruiz.) Lord Lilford (p). 95. 3. 3. 29-40. 

2 al. Jerez do la Frontora, Abel Chapman (o 0. 5. 10. 2-3. 

Cadiz. & p). 

2 al. Jerez do la Frontora, A. Trevor Battyc 7. 9. 12. 1-2. 

Cadiz. (c & p). 

1. Jerez do la Frontera, Abel Chapman (c 8. 3. 2G. G. 

Cioidiz. & p). 

2. Goto Donana, Huelva. Abel Chapman (c 8. 3. 8. 10-11. 

& p). 

PiTYMYS IBERICUS PASCUUS Miller. 

I 9 O 8 . Pitymys ibericus fuscus Miller, Ann. and Mag. Nat. Hist., 8th sor., 

I, p. 206, February, 1908. Not Arvicola agrestis. fusca ( = Pitymys 
subterraneus) Fatio, 1900. Type in British Museum. 

1911. Pitymys ibericus pascuus Miller, Proc. Biol. Soc., Washington, xxiv, 
p. 39, February 24, 1911 (Substitute tot fuscus), 

^ Tyjpe locality, — Dehesa de Valencia, Province of Valencia, 
Spain. • 

OeograpJiical distribution, — Apparently confined to the Dehesa 
de Valencia. 

Diagnosis, — Size as in Pitymys ibericus centralis, but colour 
dark, resembling that of P, lusitanicus and P. pelandonius. 

Colour. — Upper parts a uniform bister, nearly as dark as that 
of Ridgway, faintly varied by blackish hair tips, and becoming 
tinged with wood-brown on sides. Underparts dull slaty grey, 
washed with huffy. Feet whitish in rather marked contrast with 
body. Tail very obscurely bicolor, whitish except median dorsal 
r^on, which is tinged to a varying degree with dark brown. * 
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SknU and teeth, — Ah in P. ibericus centralis, 

Meamvenients, — ^Type (adult male) : head and body, 104 ; 
« tail, 22; hind foot, 17; oar, 10. Adult male from the type 
locality: head and body, 107; tail, 27; hind foot, 17. For 
cranial measurements see Table, p. 789. 

* Specimen^examined, — Two, both from the Dohesa de Valencia. 

2 6, Dehesa de Valencia, Spain. O. Thomas (p). 8. 2. 9. 213-214. 

{N, Gonzalez,) (8. 2. 9. 214. Type of subspecies.) 

PiTYMYS IBERICUS REGULUS Miller. 

1908. Pitymys ibericus regulus Miller, Ann. and Mag. Nat. Hist., 8th sf?., 

I, p. 206, February, 1908. Type in British Museum. 

1909. IPitymys] ilhericus'] regularis Lydekker, Zoological Bocord, xlv 

(1908), Mamm., p. 75, December, 1909. (Accidental renaming of 
regulus.) 

1910. Pitymys ibericus regulus Trouossart, Faune Mamm. d’Europo, p. 191. 

Type locality , — North slope of the Alhambra hill, Granada, 
Spain. 

Geographical distribution, — Known at present from Granada 
and Malaga, Spain. 

Diagnosis . — General size rather less than in the other forms 
of Pitymys (hind foot, 15 to 16 mm.); skull with small 

auditory bull® ; teeth disproportionately reduced (length of tooth- 
row about 6’ 4 mm.) ; colour essentially as in P. ibericus centralis. 
Measurements. — Type (adult female) : head and body, 100 ; 
tail, 26; hind foot, 16; oar, 9. Adult female from the typo 
locality: head and body, 97; tail, 21*4; hind foot, 15 *4; 
ear, 8. For cranial measurements see Table, p. 789. 

Specimens examined, — Eight, from the following localities in Spain: 
Granada, 7 ; Malaga, 1. 

2 4 9. Granada, Spain. G. S. Miller (c). 8. 8. 4. 288-293. 

(8. 8. 4. 290. Type of subspecies.) 
1 al. Malaga. J. G. Haggard (p). 8. 4. 28. 1. 

PITYMYS DUODECIMCOSTATUS de Selys-Longchamps. 

1839. Arvicola duodccimcostatus de S41ys-Longchamps, Bevue Zoologique, 
p. 8, January, 1839. 

1905. Mcrotus duodecimeostatus Major, Ann. and Mag. Nat. Hist., 7th ser., 
XV, p. 508. 

1908. Pitymys duodecimeostatus Miller, Ann. and Mag. Nat. Hist., 
8th ser., i, p. 204, February, 1908. 

1910. Pitymys duodecimeostatus Trouessart, Faune Mamm. d’Europe, 

p. 192. 

Type locality. — Geneva, Switzerland ? In the original descrip- 
tion it is merely stated that the type was received from Professor 
Pictet de^la Rive, of Geneva,* Later de S61ys wrote of the 

* << Je dois le squeletto que je poss^db & la g6n4roBit4 de M. le professeur 
Pictet de la Bive (de Genbve).” 
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animal as occurring at Geneva.* All recent attempts to redis- 
cover the species in Switzerland have, however, led thus far to 
no result. A specimen in the United States National Museuin 
labeled Geneva, Switzerland, was received in 1857 from the 
late H. de Saussure. 

Geographical distribution. — Mediterranean coa^t region ol 
France ; northward’ to western Switzerland ? Limits of range 
unknown. 

Diagnosis.-- Similar to Pitymys ihericiiSy but skull with occiput 
more obli(iuely truncate, so that condyles are plainly visible 
when skull is viewed from alx)ve; interparietal iia,rrowly ligulate 
il^tead of broadly ligulate or lozenge-shaped. 

Colour. — As in P. ihcricus centralis. 

Skull and -Except for the peculiarities already noted 

the skull so closely nisombles that of Pitymys iberlcus as to need 
no detailed description. Teeth as in P. ibericus. 

Measurements.— Four adults from • the vicinity of Marseilles, 
France (skins): tail, 25, 26, 26 and 27 ; hind foot, 16*4, 16 ‘6, 
16*6 and 16*8. For cranial measurements see Table, p. 790. 

1. No locality. Purchased (Parzudaki). 52. 5. 27. 5G. 

PITYMYS PROVINCIALIS Miller. 

1909. Pitymys provincialis Miller, Ann. and Mag. Nat. Hist., 8th sor., ui, 

p. 420, May, 1909. Typo in British Museum. 

1910. Pitymys provincialis Trouessart, Fauno Mamm. d*Kuropo, p. 191, 

Type locality. — Saint-Gilles, (Jard, France. 

Geographical distribution. — At present known from a few 
localities in southern France (departments of Gard and Var). 

Diagnosis. — Size small (hind foot about 14*6 mm. ; condylo- 
basal length of skull, 22*6 to 23 mm. ; upper tooth-row, 5*0 to 
5 ‘ 2 mm.) ; skull essentially as in Pitymys duodecimeostatus^ except 
for its much smaller size ; auditory bullae very small and flat. 

Colour. — Upper parts a light wood-brown, becoming paler and 
more cream-bufF on sides ; underparts a light grey formed by the 
blending of slate-grcjy under colour with creamy white of hair- 
tips ; feet soiled whitish ; tail whitish throughout, the upper 
surface sprinkled with brown hairs. Young ecru-drab*faintly 
tinged with wood-brown, the underparts and feet dull greyish. 

Skull and teeth. — The skull of Pitymys provincialis is imme- 
diately distinguishable from that of Pitymys duodecimeostatus, 
its only near geographical ally, by its exceedingly small size, a 
character in which it essentially agrees with P. lusitanicus and 
the related small species of the Iberian Peninsula. From 
these it differi; in the conspicuously projecting upper incisors 
and the very narrow interorbital region. Brain-case mnusually 
deep relatively to length of skull, its outline when vitiwgil from 

* Ktudes de Micromanynalogie, pp. 110, 111. 

3 E 
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above sub-orbicular, the sides strongly rounded off. Occiput not 
so obliquely truncate as in P. duodedmcostatua, and interparietal 
^less narrowly ligulate j in both characters it more closely resembles 
P. ibericua. Rostrum very slender, though perhaps not dispro- 
portionately so. Auditory bullsB smaller and more flattened than 
^In any other member of the group except P. depresma of central 
Spain, their contrast with the large bullae of P. duodecimcoatatm 
particularly noticeable. Upper incisors very strongly projecting, 
practically the entire front surface of the teeth visible when 
skull is viewed from above. Molars showing no peculiarities of 
enamel pattern, but smaller and weaker than in any other 
member of the group, the small Iberian species not excepted. •>- 
Measurements. — External measurements of typo (adult female) : 
head and body, 96; tail, 22; hind foot, 14*6. For cranial 
meiisureraents see Table, p. 790. 

Specimens examined.- -Elevorit from the following localities in Franco: 
St. (rillea, Gard, 5 ; Province of Var, 1 ; no exact locality (“ Provence 4 
(B.M. and U.S.N.M.). . 

2d, 2 9. St. Gillos, Gard, G. S. Miller (c). 8.8.4.262-266. 

France. (8. 8. 4. 265. Type of species.) 

1. Provence. Baron E. do S61ys-Long- 46. 7. 5. 9. 

champs (i^. 

2. Var Purchased (Parzudaki). 52. 6. 27. 61-62. 

PITYMYS THOMASI Barrett-Hamilton. 

1903. Microtus {Pitymys) thomasi Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th ser., xi, p. 306, March, 1903. , Type in British Museum. 
1905. Microtus (Pitymys) thomasi Major, Ann. and Mag. Nat. Hist., 
7th ser.,'' XV, p. 516, May, 1905. 

1910. Pitymys thomasi Trouessart, Fauno Mamm. d’Europo, p. 198. 

Type locality. — Vranici, Montenegro. 

Geographical distribution. — Known only from Montenegro. 

Diagnosis. — Size about the maximum for a European species 
of Pitymys (hind foot about 17 *4 mm., condylobasal length of 
skull a,bout 27 mm.). Cranial and dental characters essentially 
as in Pitymys ibericus. Colour dark, as in P. lusitanicus. 

Colour. — Upper parts a dark hair-brown, tinged with bister 
along J^ack and with wood-brown on sides ; underparts slaty 
grey washed with huffy ; feet dull whitish ; tail obscurely bicolor, 
the median dorsal area brownish, the rest nearly white. 

Skull. — Except in its larger^ size the skull does not differ 
very appreciably from that of true Microtus ibericus. The dorsal, 
profile is, however, slightly more convex, owing to the greater 
depth of the anterior portion of brain-case, the general outline 
of the brain-case tends more to assume a nearly circular form, 
and the auditory bullae appear to be relatively larger. 

Teeth.— As in P. ibericus ibericus. 

Mecumrements. — Type (adult female): head and body, 118; 
tail, 22; hind foot (dry), 17*4; ear, 10. Adult male: head 
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and body, 107; tail, 23; hind foot, 17; ear, 10. For cranial 
measurements see Table, p. 790. 

* 

Specimens examined, — Four, from the following localities in Monte- 
negro : Beri, 1 ; Daljans, 1 ; Vranici, 2. 

Bemarha. — Among the members of the group to which i¥ 
belongs this species is easily recognizable by its darll colour and 
large size. 

6, Beri, Montenegro. (L, Filhrer,) O. Thomas (p). 6. 8. 4. 23. 

9. Daljans. ( L , FUhrer.) O. Thomas (f). 6. 8. 4. 25. 

9. Vranici. (L, FUhrer) O. Thomas (p). 5. 8. 4. 24, 26. 

(5. 8. 4. 26. Type of species.) 

PITYMYS ATTICUS Miller. 

1910. Pitymys atticus Miller, Ann. and Mag. Nat. Hist., 8th sor., vi, 
p. 460, November, 1910. Type in British Museum. 

Type locality, — Kephissia, near Athens, Greece. 

Oeographical diatrihution, — Known only from the type locality. 

Diagnoaiii, — Size much smaller than in the only other known 
form occurring in the Balkan Peninsula, P. thomaaiy and about 
equal to that of P. duodecimcmtatua. Differs from the latter in 
less projecting upper incisors and less obliquely truncate occiput. . 

Colour, — Up{)€5r parts buffy wood-brown very inconspicuously 
lined with black, the sides a little paler and approaching a dull 
ochraceous-buff behind ear, on flanks and across rump. There 
is no true, line of demarcation along sides, but transition to 
buffy white of underparts is rather abrupt. Basal portion of 
fur everywhere slate-colour, this appearing at surface throughout 
underparts. Feet bufly white in strong contrast with back. 
Tail obscurely bicolor, pale cream-buff below, buffy wood-brown 
above. Muzzle tinged with hair-brown. 

Shull. — The skull of the type is so injured that its exact form 
cannot be seen. Apparently it mast nearly resembles the skull 
of Pitymys duodecimcoatatua in size, but differs in the shorter, 
broader and deeper rostrum and nasals, relatively wider inter- 
orbital region, less strongly projecting incisors and less obliquely 
truncate occiput. Auditory bullae flatter and less inflated than 
in P. duodecimcoatatua, though of about the same diameter (not 
reduced as in P. provincialia). 

Teeth. --The teeth are essentially like those of Pitymys duode- 
cimcostatus and P. thomasiy but the anterior outer re-entrant 
angle of is more pronounced than in any of the skulls of the 
two related species with which I have compared it. 

Measurements, — Type (adult female) : head and body, 95 ; 
tail, 25 ; hind foot (dry), 1 6 ; ear, 8 • 2. For cranial measure- 
ments see Table, p. 790. 

Specimen examined, — The type. ^ 

1. Athens, Greece. (G, Mottos.) Hon. N. G. Kothschild (p). 8.10.2.61. 

(Type of species.) 

3 E 2 
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Sud-Family muring. 

1857. Murine Baird, Mamm. N. Amor., p. 484 (part). 

Geographical distribution . — Originally confined to the Old 
World south of or harely entering the Arctic region, hu^ 
members of two genera now everywhere artificially (distributed. 

Characters . — Molars tuberculate, brachyodont, rooted, the 
tubercles of the maxillary teeth arranged in throe primary 
longitudinal rows ; external form with no special modifications. 

Itemarhs . — The sub>family Murinse contains about fifty 
Abscribed genera, five of which occur in EunjjHJ. 

KEY TO THE EUROPEAN GENERA OF MUIUN^. 

Mesoptorygoid fossa reduced to a triangular space 
scarcely extending in front of hamulars ; coronoid 
process of mandible obsolete; back densely and 

conspicuously spinous (Crete) AcomySf p. 883. 

Mosopterygoid fossa normal, extending decidedly in 
front of bamulars, its sides usually parallel or 
nearly so ; fur not spinous, though back sometimes 
with inconspicuous flattened bristles (Distribution 
general). 

First and second upper molars with two tubercles on 
inner side. 

Upper incisor with outer side of cutting edge entire; 
first upper molar 6-rootcd, its crown not so 
long as that of and combined; size 

large (Houso-rats) EpimijSf p. 848. 

Upper incisor with outer side of cutting edge broken 
by conspicuous notch and projection ; first upper 
molar 3-rootod, its crown longer than- that of 
wt* and combined ; size small (House-mice) Mus, p. 8G3. 

First and second upper molars with three tubercles on 
inner side when unworn. 

Tail not prehensile, completely haired at tip ; ear 
without lobe closing meatus ; rostral portion of 
skull normally developed, the length of diastema 
noticeably greater than depth at front of 

(Field-mice) ApodmuSt p. 791. 

Tail prehensile, naked at tip above ; ear with con- 
spicuous lobe closing meatus; rostral portion 
of skull so shortened that length of diastema is 
loss than depth at front of w* (Harvest-mice)... MicromySy p. 840. 

Genus APODEMUS Kaup. 

1829. Apodemus Kaup, Entw.-Gesch. u. Natiirl. Syst. Europ. Thiorwelt., 
I, p. 150 (agrarius). 

1857. Mus Blasius, Sdugetbiere Deutschlands, p. 309 (part). 

1905. Micromys Thomas, Ann. and Mag. Nat. Hist., 7th sor., xv, p. 492, 
May, 1905 (part). 

1908. Apodemus Thomas, Ann. and Mag. Nat. Hist., 8th ser., i, p. 447, 
May, 1908 (part). • 

Type species, — Mus agrarius Pallas. 

Geographical distribution . — i^orthern temperate portion of 
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Old World from Ireland to Japan, south to northern India and 
the Mediterranean region of Africa. 

^ Characters. — Skull without special modifications of form, the 
rostral portion well developed (diastema noticeably exceeding 
depth of skull at anterior root of m^), the mesoptorygoid fossa 
S()£iarish or broadly double- or single-rounded* anteriorly ; first 
and second upper molars with three cusps on inner side; ear 
without valve for closing meatus ; tail not prehensile ; fur 
without spines. 

Remarks . — Among Pahearctic Muridse the genus Apodcmus is 
well characterized by the complicated pattern of enamel folding, 
the non-prehensile tail, and the normal skull. A similar combi-^ 
nation of peculiarities occurs, however, in the African Thamnomys. 
About a dozen species are known, seven of which occur in 
Europe. 

KEY TO THE EUROPEAN FORMS OF APODRMUS. 

First lamina of with crescentic form much dis- 
torted; with no antero-extornal tubercle; 
interorbital region with conspicuously beaded 
edges; back %vith blacic median lino (Eastern 

Europe, west to Denmark) A. agranust p. 834. 

First lamina of with crescentic form not dis- 
torted; m* with small but distinct antoro- 
external tubercle ; intororbital region with 
edges not beaded ; back with no black median 
lino. 

First upper molar with four tubercles on outer , 
margin of crown ; alveolar width of equal 
to about half greatest width of palate between 
tooth-rows ; size maximum for the European 
members of the genus, the condylobasal length 
of skull not infrequently more than 30 mm. ; 
colour above buUy grey (Balkan Peninsula)... A. epimelaSf p. 794. 

First upper molar with three tubercles on outer 
margin of crown ; alveolar width of less 
than half greatest width of palate between 
tooth-rows; size never attaining maximum 
for European members of the genus, the 
condylobasal length of skull seldom attaining 
28 mm. 

Skull becoming massive and relatively angular 
in pld age, the brain-case eventually with 
low but evident lateral ridges ; size largo, 
the hind foot most frequently 25 mm. in 
length (23-27 mm.) ; condylobasar length 
of skull in individuals with noticeably worn 
teeth most frequently 26 mm. (25-29 mm.) A. flavicoUis, p. 828. 
Underparts usually creamy white, the pectoral 
spot usually not forming complete collar 
and not spreading backward over chest 
(Continental Europe north of Mediter- 
ranean region) A. f. flavieollUy p. 829. 

Underpants usually greyish white, the pectoral 
spot usually forming complete ebUar and 
spreading backward over chest (England) A./, wintonh p. 831. 
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Skull romaining 4ight and smooth, ovon in 
oxtrome old ago, tho braiii-caso never 
developing ovidont lateral ridges ; size 
luedium or small, the hind foot most 
frequently 22 -23.mm. j(20-25 mm.) ;* coudy- 
lobasal length of skull in individuals with 
noticeably worn teeth most frequently 
23-24 mm. (21-26 mm.).* 

General form of skull slender, especially in 
rostral portion ; mandible with coronoid 
process reduced; colour dusky above, 
dull white below, tho pectoral spot obso- 
lete ; size maximum for this section, the 
hind foot and condylobasal length of 
skull sometimes exceeding 26 mm. (Fair 

Isle, Scotland) p. 825. 

General form of skull normal, the coronoid 
process of mandible well developed ; 
colour reddish, yellowish or pallid above, 
underparts whitish or washed with 
brown, the pectoral spot usually well 
developed ; size moderate or small. 

Underparts always heavily washed with 
yellowish brown; ear shortened and 
narrowed. 

Condylobasal length of skull 24 to 25 mm. 

(Hebrides, Scotland) A. hebridensiSf p. 824. 

Condylobasal length of skull 25*6 to 

27 mm. (St. Kilda Island, Scotland) A, hirtensiSf p. 825. 
Underparts usually whitish, occasionally 
washed with yellowish brown ; ear 

normal A, sylvaticxiSf p. 797. 

Size small, hind foot most frequently 

22 mm., condylobasal length of skull 
most frequently 23 mm. 

General colour above rich yellowish 
brown usually with a decided 
russet tinge (Europe north of 

Mediterranean region) A , «. sylvatieus, p. 808. 

General colour above light yellowish 

brown without russet (Crete) A. s. creticuM^ p. 813. 

Size medium, hind foot most frequently 

23 mm., condylobasal length of skull 
most frequently 25 mm. 

General colour above rich yellowish 
brown usually with a decided 
russet tinge (Pyrenees, Asturias 

and Portugal) A. a, ctUlipidea, 'f, 809. 

General colour above pale yellowish 
or greyish brown without russet 
(Mediterranean region in general) A, ». dichrurtia, p. 810. 


* These dimensions exceeded in tho local form inliabiting Fair Isle, 
Scotland. 
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APODEMUS EPIMELAS Nehlillg. 

• 

1882. Mus mystacinus Wiugo, Vidoiisk. Meddcl. fra den naturh. Foron. i 
Kj0benhavn, 4th eer., iii (.t881), p. 21 (Dokolia, near Athens, 
^ Greece). Not Mus mystacinus Danford and Alston. 

1902. Mus epimelas Nehring, Sitz.>Ber. Gesellsch. Naturforsch. Freunde, 
Berlin, p. 95, February, 1902. 

1910. Mus (Epimys) epbmlas Trouessart, Faune Mamm. d’Europe, p. 144, 

Type locality. — Agoriaiii, Parnassus, Greece. 

Oeographical dislrihution . — Balkan Peninsula, west to Ceph^-. 
Ionia, Corfu and Montenegro. 

Diagnosis . — Largest European member of the genus ; adults 
with hind foot, 26 to 29 min., condylobasal length of skull, 28 to 
31 mm. ; colour light greyish buft* with no decided yellowish or 
russet tinge, the back noticeably clouded with black ; skull and 
teeth essentially as in Apodemus sylvatlcus except for their 
greater size, but molars relatively larger, the alveolar width of 
m} equal to about one-half width of palate, and with 
minute though evident fourth tubercle at postero-external 
margin of crown, and outer ledge of and ni.^ somewhat better 
developed. 

External characters.’— A h in Apodemus sylvaticus except for 
such diflferences as are correlated with larger size. Ear largo, 
completely covering eye when laid forward, its forjn not 
peculiar. Palmar and plantar tubercles apparently larger than 
in A. sylvaticus (only dry specimens examined) ; sole completely 
bare to heel. ^Tail about as long as head and body, the 
annulations plainly visible, fourteen to the centimeter at middle, 
the hairs rather sparse, their length equal to width of about 
three rings ; pencil scarcely indicated. 

Colour . — Entire upper parts cream-buff with a faint greyish 
tinge, everywhere darkened by an admixture of blackish hair- 
tips, those inconspicuous on sides of body but numerous enough 
over middle of back to produce a noticeable dark clouding; 
cheeks, sides of neck, outer surface of front legs, and region 
behind ears nearly clear cream-buff; underparts and inner 
surface />f legs huffy .white, the line of demarcation along sid^ 
sharply defined ; feet white ; ear an indefinite dark brown ; tail 
sharply bicolor, the hairs on upp^ surface blackish, those on 
lower surface white. In immature individuals the cream-buff is 
replaced by smoke-grey, the black remaining essentially as in 
the adults. 

Shull , — In all essential respects, apart from its conspicuously 
greater size, the skull agrees with that of Apodemus sylva- 
ticus, As Jin the smaller animal the brain-case remains smooth 
above, even in extreme old age, ^ever developing the lateral 
ridges f<9und in old individuals of A, Jlavicollis, Anterior 
border of incisive foramina esitending relatively further for^ 
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ward than in A. ayivaticusy tho distance from foramen to alveolus 
of incisor barely more than half combined width of tho 
two foramina instead of nearly equal to it. ^ 




Fia. 103. 

Apodemus epirndas. Nat. size. 


Teeth , — Though in general rosembling those of Apodemus 
sylvaticus, the teeth of A, epimelas differ in several important 
details. The crowns of all the cheek-teeth are perceptibly 



FlO. 164. 

Apodenvm epimelvu. Cheek-teeth. X 10. 


longer proportionately to t^eir breadth than in ftie smaller 
animal, but at the same time the distance between 4he upper 
^tooth-rows is so reduced that ^e alveolar breadth of is fully 
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equal to one-half mdth of palate in samo region. Pattern of 
enamel folding essentially as in Apodemm sylvatican, but 
re-entrant angles of first lamina of without rudimentary 
supplemental loops ; postoro-external border of crown of and 
ni^ with small though evident supplemental tubercle ap()earing in 
worn teeth as a ftarrow outward-projecting loop ; outer led^e 
. and rudimentary tubercles of Wj and m 2 bettor developed than in 
A. sylvaticusy those of the second tooth nearly as large as those of 
first, a condition rarely if ever occurring in the smaller animal. 

McasiiramentH . — Adult male from Montenegro : head and 
body, 150; tail, 146; hind foot,* 26 ; ear from meatus, 20. 
?^dult male from northern Albania: head and body, 135; 
tail, 115; hind foot, 27; oar from meatus, 19. Adult male 
from Corfu, Greece: head and body, 128; tail, 134; hind 
foot, 27*5; ear from meatus, 21:7. Adult female from 
Cephalonia, Greece : he^id and body, 131; tail, 1 29 ; hind 
foot, 27*4; oar from meatus, 20 * 8. Adult male from the samo 
locality: tail, 120; hind foot, 29; ear from meatus, 20*8. For 
cranial measurements see Table opposite. 

Specimens examined. — Thirty-five, from th(r following localities : - 

Montenegro : No exact locality, 6. 

Albania : Northern Albania, 8. 

Gukeck : Corfu, 3 ; Cephalonia, 6 ; near Athens, 12. 

liemarhs. — While Apodemm epimelas is very unlike the other 
European members of the genus it closely resembles A, mystadnua 
Danford and Alston from Asia Minor, diftbring chiefly in its 
somewhat larger skull and heavier teeth (see measurejments in 
Table opposite), and also in the slightly duller, loss bufly ground 
colour of upper parts. 


3 <J, 3 9. Montenegro. (L. Filhrer.) O. Thomas (p). 5. 8. 4. 10-16. 

4 3, 4 9. North Albania. O. Thomas (p). 5. 8. 4. 27-34. 


2 6. 

(Tj. Filhrer.) 

Corfu, Greece. (C. Mottaz.) J. I. S. Whitaker (p). 

8. 10. 1. 28-29. 

cJ, 9. 

Argostoli, Cephalonia. J. I. S. Whitaker (p). 

(C. Mottaz.) 

8. 10. 1. 26-27. 

(J, 9. 

Tatoi, Athens. (G. Mottaz.) Hon. N. C. Rothschild 

8. 10, 2. 38-89. 

(p). 



APODEMUS SYLVATICUS Linuseus. 

(Synonymy under subspecies.) 

Oeographical distribution , — Central and southern Europe from 
' Ireland eastward and from the Mediterranean coast north at 
least to central Scandinavia ; northern limits of range not known. 

Diagnosis. — Size small or medium ; head and body, about 
95 to 105 ; tail vertebrse, about 8 0 to 110; hind foot, 20 to 25, 
most frequently 22 or 23 ; condylobasal length of skull, 22 to 
26 mm. oar large, its heighf from meatus about 16 18 mm.; 

gmeral colour of upper parts ^ranging in (lififerent local forms 
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from a bright russety wood-brown nearly tp buff and greyish 
drab; underparts whitish, sometimes a nearly pure i bluish or 
^creamy white, more often tinged with slaty or washed with 
yellowish brown, the line of demarcation along sides always 
sharply defined in adults ; a yellowish brown spot or longitudinal 
streak usually present on middle of chest lietween fore legs, this 
spot rarely spreading to form a complete collar; teeth rather 
weak, the alveolar width of less than half width of palate 
between tootli-rows ; m? with three distinct tubercles on outer 
side, but neither this tooth nor with well-developed 
supplemental loop behind third outer tubercle (sometimes a 
slight trace of this loop in m ^) ; outer side of and m.^ wife 
noticeable cingulum-like ledge extending nearly entire length of 
crown and bearing distinct though minute cusps ; skull remaining 
light and smooth even in extreme old age, the interorbital 
margins not beaded, the brain-case never developing evident 
lateral ridges ; rostrum not specially elongated ; mandible with 
well developed coronoid process. 

External characters . — External form slender, much as in the 
house mouse, but feet, eyes and ears relatively larger. Ear 
extending slightly but evidently beyond eye when laid forward, 
its general outline broadly ovate, sometimes a little flattened 
above and on posterior border; antitragus reduced to a low 
inconspicuous ridge not capable of closing meatus ; surface of ear 
finely pubescent. Muzzle with ill-defined naked area siirrounding 
nostrils ; nostril opening obliquely forward and outward, wider 
anteriorly than posteriorly, its inner and lower margin thickened 
and irregularly wrinkled ; a deep furrow under lower border and 
another dividing nostrils in m^ian line and continuous below 
with cleft in upper lip. Feet slender, without special modifica- 
tions. Thumb r^uced to a mere tubercle, the upper surface of 
which is covered by the rudimentary nail ; palm naked, 
5-tuberculate, the tubercles well developed, distinct, the two 
hindermost slightly larger than the others, but showing no 
tendency to unite along median line, the surface of the palm 
between the tubercles irregularly wrinkled; under surface of 
digits with five or six deep transverse furrows. Hind foot 
relatively longer and more slender than in the house mouse, the 
three median toes sub-equal, the outer extending almost to end of 
first , phalanx of fourth, the inner scarcely to base of first phalanx 
of second, the under surface marked off by conspicuous cross 
furrows into well defined, entire, scales or plates, of which there 
are seven or eight on the longer toes. Sole naked except at 
sides of heel (this hairy area sometimes extending completely 
^across), its surface papillose in region among tubercles, rugose at 
heel, smooth between last tubercle and wrinkled posterior 
portion ; tubercles six, well developed and distinct, ovate in 
outline, the four anterior largest<^ and sub-equal, the postero- 
external ' smallest. Tail about as long as head and body, 
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sofbewhat quadrate in section, the annulations distinct, about 
eighteen to the centimeter at middle; hairs rather sparse, not 
concealing the annulations at middle but forming a small thougl^ 
evident pencil at tip, their length equal to width of 2^ rings. 
MammaB :pl — l,i2 — 2 = 6. 

Colour . — For Retailed description of colour see accounts q|E 
subspecies. « 

Shull . — The skull is moderately large, smoothly rounded, and 
without any striking characteristics. Dorsal surface straight 
and gradually rising from tip of nasals to middle of fronttils, 
then moderately convex to back of interparietal, the convexity 
i|lost strongly marked over middle of parietals ; ventral profile 
horizontal to back of molars, then bent rather abruptly 
downward to lowest portion of bulla. 

Brain-case ranging from broadly ovate 
to sub-circular in outline when viewed 
from above, its surface everywhere 
smoothly rounded except for the faintly 
angular posterior border to orbits, a 
slight perpendicular ridge in mastoid 
region, and in very old individuals a 
barely indicated lambdoid angularity. 

Interparietal rather large but narrow, 
its extremities gradually tapering and 
usually rather sharp-pointed. Posterior 
aspect of occiput low and narrow, much 
exceeded in height by the median region 
of brain-case ; paroccipital processes small 
and inconspicuous, close to outer surface loc- 

of condyle. Floor of brain-case with no Apodemus Byivaticw. Nataize. 
conspicuous features, the basioccipital 

with low median ridge and shallow lateral excavations; bulla 
moderate, smoothly rounded, the large meatus with faintly 
indicated tubular rim. Interorbital region somewhat abruptly 
though not very narrowly constricted, flat above, the margins 
rounded anteriorly, scjuarely angled posteriorly but never raised, 
and bead-like. Zygoma slender, rather abruptly but not widely 
spreading anteriorly, the median portion of the two arches 
essentially parallel when viewed from above. Plate •forming 
outer border of infraorbitjil canal well developed, its anterior 
border perpendicular. Rostrum slender, not elongatc^d, the 
nasals simple, narrowing gradually backward, their posterior 
termination squarely truncate or bluntly pointed, usually a little 
in front of posterior extremity of nasal branches of premaxillaries 
and of level of front of lachrymal. Incisive foramina rather 
long, parallel-sided, extending from about 1-1 *5 mm. behind 
incisors to level of anterior root of ; palate netiidy fly.t, without 
special features, the portion f 9 rined by palatine bones extending 
forward to middle of w} ; mosopterygoid space narrow afiteriorly, 
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wider posferiorly, its anterior border straight or faintly curv^, 
usually not extending forward quite to level of last molar; 
,hamulars slightly thickened at tip, curved a little outward, 
barely or not in contact with bulla*!; ectopterygoid well 
developed, nearly horizontal, its posterior portion spreading 
considerably beyond outer alveolar line. Mandible slender, with 
no special peculiarities of form ; coronoid process small but well 
developed, directed noticeably backward, its extremity about on 
level with condyle ; angular process long and rather slender, its 
inner surface with noticeable longitudinal concavity ; dental 
foramen at level of alveoli ; projection marking root of incisor 
slight but evident, directly under base of coronoid process. « 
Teeth , — Kelatively to size of skull the teeth are rather small : 
alveolar breadth of distinctly less than half greatest width of 
palate between tooth-rows ; alveolar length of upper tooth-row a 
little less than half diastema. Upper incisor strongly curved, 



FIO. 1G6. 

Apode^nm BylvatiouB. Choek-teeth, (a) slightly worn ; (fr) much worn. X 10. 


forming nearly half of a circle, its root appearing as an evident 
protuberance on side of rostrum slightly in front of lower portion 
of infraorbital foramen ; shaft compressed, nearly triangular in 
section, its antero-posterior diameter about double its greatest 
width, the anterior and inner faces flat, joining each other at a 
well marked nearly-right angle, the outer edge of anterior face 
curving rather broadly into outer face, the curved portion giving 
this p&rt of the section a somewhat oblique appearance ; posterior 
face narrow, abruptly rounded, not sharply differentiated from 
outer and inner faces. Lower incisor slightly longer and much 
less curved than upper incisor, its root forming a protuberance 
on outer surface of mandible under base of coronoid process and 
slightly above alveolar level; cross-section of shaft essentially 
as in uppfr incisor, but anWior surface relatively narrower. 
Upper molars with tubercles arranged according to a ground- 
plan of f^iree longitudinal rows of tubercles, those of the median 
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roV much larger tlian those of the inner and outer rows, the 
tubercles of the different rows partly joined by cross-ridges, anti so 
disposed as to form three transverse laminsB having somewluit the 
form of forwardly-bowed crescents. In each tooth this complete* 
pattern is only approximated ; in it is imperfect posteriorly, 
in both anteriorly and posteriorly, while in it is scarcely 
more than recognizable. For convenience of desipription the 
tubercles representing the complete pattern may be numbered 
transversely 1 to 9, beginning with the first on iiyier side and 
ending with the third on outer side ; those of the inner row 
will therefore be 1, 4 and 7, those of the middle row 2, 5 and 8, 
f^tiose of the outer row 3, 6 and 9. Crown of more than one 
and a half times as long as broad, its length nearly and area 
fully equal to that of two succeeding teeth combined ; tubercles 
of outer row slightly larger than those of inner ; anterior, 
crescent slightly distorted by the small size of <1 and the very 
broad, shallow angle between its inner border and the outer 
border of <2 ; a small but evident projecting supplemental loop 
usually present in angle between <3 and <2, a similar but less 
developed loop occasionally present in that between t2 and t\ ; 
second crescent essentially similar to first, and partly or com- 
pletely joined to it by a narrow ridge extending between t3 and 
the outer base of and occasionally a similar ridge between fl 
and the outer base of <5, the ridges variable in development^ 
though rather constant in position ; third crescent much distorted 
by the pushing forward of <9 and tl so that the three cusps of 
this lamina lie in the same transverse lino, and the re-entrant 
angles separating them from <6 and /4 respectively are much 
narrower than those behind first lamina ; is broadly connected 
with /6 anteriorly, so that the two might almost be intisrpreted 
as parts of a deeply divided <6 ; tl is similarly connected with 
f4, and, though well developed, is the most reduced cusp in the 
tooth ; postero-extcmal border of crown usually with a faintly 
indicated supplemental loop, this never so well developed as in 
Aj^odemus epimelas. Second upper molar sub-circular in outline, 
its first lamina incomplete by the absence of t2 ; t3 very small, 
terete ; second and third laminsc essentially as in m} ; postero- 
external loop excessively minute, though usually present in unworn 
teeth. Third upper molar similar to in form but scar^^ely half 
as large. In mcxlerately worn condition it usually has the appear- 
ance of a sub-circular tooth with two re-entrant angles on inner 
side extending about half way across crown and occasionally a 
slight notch on outer side near middle; when unworn it is 
possible to identify tubercles 1, 4, 5 and 8, the inner re-entrant 
angles corresponding to the spaces between first and second and 
second and third lamime, the notch on outer surface to the 
re-entrant angle at front of Lciwer molars consisting of a 
series of paired, equal, nea];ly distinct tubercles, each tooth 
terminating posteriorly in a single median tubercle usually much 

3 p 



802 ^ • feODBNTU ; 

r r 

smaller than the others. First lower molar with six paired 
tubercles and a median anterior loop nearly as large as median 
rposterior tubercle. Second lower molar with four paired 
tubercles and a small median posterior tubercle. Third molar 
with two paired tubercles essentially like those of the other 
teeth, but with posterior median tubercle slightly larger than 
either of tlfe paired tubercles. The relative size of the three 
teeth is indicated by the number of pairs of tubercles. Outer 
margin of and with a narrow l^ge bearing two or three 

minute terete cusps. The ledges and cusps are variable in their 
degree of development; usually they are more evident in 
than in ; in there are usually two at outer margin fcf 
second outer main tubercle, and a third somewhat better 
developed at margin of postero-external main tubercle ; in the 
most constant supplemental cusp is that which lies at outer 
base of antero-external main tubercle; behind this there are 
usually no distinct supplemental cusps, though one or two are 
occasionally present. 

Bemarha, — This is the most abundant and most universally 
distributed of European mammals. Except in cities, at the 
extreme north, on the highest mountains, and perhaps in some 
parts of the Mediterranean region,* it is probably everywhere 
more numerously represented in individuals than any other 
‘species. Adults are readily distinguishable from the house 
mouse by their brighter colour, larger ear and longer hind foot ; 
but at all ages and in all conditions of pelage the structure of 
the teeth and the absence of supplemental' tubercles to all of the 
pads on palm vand sole differentiate it from all members of the 
genus Mu8, The only European mammal with which Ajpodemua 
sylvaticus is likely to bo confused is A. Jiavicollis, Detailed 
comparisons of the two animals will be found under the latter 
species. 

Throughout the greater part of its range, from Ireland to 
Boumania, and from northern Scotland and central Scandinavia 
to Switzerland and the plains of south-western France, Aj^odemus 
sylvaticus is represented by its typical form, small sized and rich 
in colour, the back in adults in fresh pelage usually with at 
least a trace of russet. In the Pyrenees, Asturias and Portugal 
occurs k larger race, which, however, retains the bright colour 
of true sylvaticus. This tendency toward larger size is shown 
throughout the Mediterranean region, though a small race 
occurs on the island of Crete. Unlike the Pyrenean- Asturian 
form the true Mediterranean races are all pale, with yellowish 
or greyish tints predominating to the exclusion of russet. Along 
the Mediterranean coast of France, and in northern Italy lies 

* In th^ vicinity of Elohe, Alicante, Spain, I found Apodemiis sylvaticus 
much less numerous than Mus spicHeguSt aud practically confined to 
ravines a^d river banks, while the smaller anim^ was abundant every* 
where. 
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an*area of iutergrailatioii between true isylvatlcus and the larger 
Mediterranean form. Specimens from this region are indeter- 
minate in characters, though for the most part apparently^ 
nearest to the southern race. In addition to tlie race already 
alluded to as inhabiting Crete several other insular forms have 
become to a greater or less degree differentiated. That from 
the island of Corfu appears to be slightly more grey than that 
occurring on the mainland of Greece. Sj)ecimen8 from the 
Channel Islands and Scilly Islands show a tendency to be larger 
than on the neighbouring mainland. J^ut none of these local 
races is sufficiently distinct to admit of characttjrization. On 
tile other hand, the Hebrides, St. Kilda, and Fair Isle, off the 
coast of Scotland, are each inhabited by a peculiar, well- 
differentiated form, sufficiently distinct to take rank as a species. 
The few specimens that 1 have seen from the Shetland and 
Orkney Islands appear to be indistinguishable from true 
sylvatims. It seems probable, therefore, that they have been 
recently introduced. 

Apodemus sylvaticus sylvaticus Liimieus. 

1768. [Mus] sylvaticus Linneeus, Syat. Nat., i, 10th ed., p. 62 (Upsala, 
Sweden). 

1796. Mus sylvaticus paimts Bechstcin, Gotreue Abbild. Naturhist. Gegen- 
stande, i, p. 100 (Tbilringen, Germany). 

1796. Mm sylvaticus candidus Bechatein, Gctreuer Abbild. Naturhist. 

Gegenatiinde, i, p. 100 (Thuringen, Germany). 

1796. Mm sylvaticus varim Bochstein, Getreue Abbild. Naturhist. Gegen- 
stande, i, p. 100 (Thuringen, Germany). 

1796. Mus sylvaticus niger Bechstein, Gotreue Abbild. Naturhist. Gegen- 
stiinde, i, p. 100 (Thuringen, (icrmany). 

1801. Mus syl[vaticus] albus Bechstein, Gemeiun. Naturgesch. Deutsch- 
lands, I, 2d ed., p. 965 (Thuringen, Germany). 

1801. Mus syl\vaticus'\ le'ucoccplialus. Bechstein, Gemeinn. Naturgesch. 

Deutschlands, i, 2d ed., p. 966 (Thuringen, Germany). 

1827. Mtis islandicus Thienemann, lieiso im Norden Europas, ii, p. 153 
(Iceland). 

1834. Mus sylvaticus Melchior, Den Danske Stats og Norges Pattedyr, 

p. 102. 

1839. Mm intermedim Bellamy, Nat. Hist, of South Devon, p. 330 (Devon- 
port, Devonshire, England). 

1857. Mm sylvaticus Blasius, Saugetbiero Deutschlands, p. 322 (part). 

1900. Mm sylvaUcm intermedim Barrett-Hamilton, Proc. Zool. Soc., 
London, p. 398. 

1900. Mm sylvatiem celticm Barrett-Hamilton, Proc. Zool. Soc., London, 
p. 401 (Caragh Lake, Co. Kerry, Ireland). 

1910. Mm sylvaticus intermedim and M, sylvaticus celticm Trouossart, 
Faune Mamm. d’Europe, pp. 149, 150, 151. 

1910. [Apodemm'] sylvatiem Miller, Ann. and Mag. Nat. Hist., 8th ser., 
VI, p. 460, November, 1910. 

Type locality, — Upsala, Sweden. 

Oeographical distribution, — Central Europe from* Ireland 

• 3 F 2 
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eastward, *^and from central Sweden and ^ Norway south V) 
nortliorn Italy and the southern France ; IcolaiKl (probably 
introduced). 

Diagnosis, Size small ; head and body, about 1)5 ; tail 
vertebrae, about 90 ; hind foot, about 22 ; condylobasal length of 
skull, 22 to 24*6 mm. ; general colour of upper parts relatively 
dark and rieh, the sides and Hanks a russety, yellowish, wood- 
brown. 

Colour , — Ordinary adult specimens in fresh pelage are wood- 
brown above, distinctly tinged with russet on posterior half of 
back, and becoming paler and more bufty on head, neck, 
shoulders and sides ; everywhere there is a noticeable sprinkling 
of blackish hairs, these usually producing a decided effect of 
** lining,” and over middle of posterior half* of back a slight 
though evident dark clouding ; cheeks, sides of neck, outer 
surface of fore legs and a narrow, ill-defined region along line 
of demarcation, dull light buff ; underparts and dorsal surface of 
feet dull white, the throat and belly always clouded by the slate- 
grey undercolour, and not infreciuently with a slight or decided 
buffy wash ; chest usually with a buff median area between fore 
legs, this occasionally forming a complete collar or spreading 
backward along median lino ; ear dull brownish with no decided 
markings, the edges usually lighter and often faintly silvery ; 
tail bicolor, though in most specimens nob conspicuously so, the 
upper surface dark, brown, the under surface whitish. Immature 
individuals are duller than the adults, the upper parts usually 
with a plumbeous tinge, the underparts more slaty, so that there 
is occasionally po well marked line of demarcation along sides. 
Specimens in this pelage often resemble some of the hi colored 
forms of the Mas musculus group, though they may always be 
distinguished by their relatively larger eyes and ears, relatively 
longer hind foot, and by the absence of supplementary tubercles 
to all of the pads on sole. 

Measurements . — Two adult males from Iceland : head and 
body, 90 and 95; tail, 87 and 92; hind foot, 22*6 and 23*2; 
ear, 18 and 17*6. Average and extremes of five adults from 
Ireland: head and body, 97 (90-103); tail, 83*7 (71-97); hind 
foot, 22*3 (22-23); ear from. meatus, 15*5 (15-16). Average 
and exta3mes of ten adults from the Isle of Man : head and 
body, 95 (90-103); tail, 84 (75-93); hind foot, 22*2 (21-23); 
ear from meatus, 16 (15-17). Average and extremes of five 
adults from Cromarty, Scotland : head and body, 95*6 (92-101) ; 
tail, 87*2 (83-91); hind foot, 22*6 (21-23); ear from meatus, 
16*8 (16-17). Average and extremes of ten adults from 
Wormsley, Oxfordshire: head and body, 96*5 (90-105); tail, 
90*1 (79-99); hind foot, 22*1 (21-23). Average and extremes 
of six adu]|jbs from Tresco, Scilly Islands, Cornwall: head and 
body, 95*6 (92-99) ; tail, 88 (83-a6); hind foot, 22*2' (21-23); 
ear from Ineatus, 15*5 (15-16). Average and extremes of teif \ 
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adults from Bergeli, Norway: head and body, 96*1 (89-107); 
tail, 98*3 (89—107); hind foot, 22*1 (21— 22 ’6). Adult male 
and female from Upsala, Sweden : head and body, 95 and 93 • 
tail, 89 and — ; hind foot, 21 and 21. Average and extremes 
of ten adults from Waremme, Liege, Belgium : head and body, 
94*3 (85-99); tail, 92*3 (85-99); hind foot, 2-4*0 (21-2:(). 
Average and extremes of ten adults from the Forest of Bouconne, 
Oers, France: head and body, 93*1 (87-101); tail, 85 5 
(78-90); hind foot, 20*5 (20-21); oar from meatus, 15*2 
(15-16). Average and extremes of ten adults from Brunswick, 
Germany: head and body, 94*3 (91-105); tail, 87*1 (81-94); 
Kind foot, 21*3 (20-22). Average and extremes of seven adults 
from Gagoni, Roymania : head and body, 93*0 (90-96); tail, 
85*3 (81-91) ; hind foot, 21*5 (21-22); ear from meatus, 16*0 
(15*5-17). Average and extremes of ten adults from Meiringen, 
Bern, Switzerland: head and body, 96*0 (93-99); tail, 93*7 
(91-107) ; hind foot, 22*2 (21-23*4). Average and extremes of 
seven adults from Locarno, Ticino, Switzerland : head and body, 
96 (92-101); tail, 97*4 (87-103); hind foot, 22*5 (21-23 *6); 
ear from meatus, 16 ‘1 (15-17). For cranial moasuromonts see 
Table, p. 814. 

Specimens examined , — Eight hundred and twenty-six, from the 
following localities : — 

ICKiiAND : Near Reykjavik, 6 (U.S.N.M.). 

luKLANo : Clandeboye, Down, 3 ; Co. Meath, 1 ; Woodpark, Co. Clare, 5 ; 
Soariff, Galway, 3; Clare Island, Co. Mayo, 6; Inishrnore, Aran Islands, 4; 
Fermoylo, Clare, 4 ; Nenagh, Tipperary, 1 ; Cashel, Tipperary, 2 ; Ballagh- 
moon, Carlow, 6; Cappagh, Wexford, 1; Duncannon, Wexford, 3; 
Kilmanock, Wexford, 2; Caragh Tiake, Kerry, 6 (including type of cclticiis 
Barrett-Hamilton) ; Castlegregory, Ketry, 4 ; Gloncar, Leitrim, 1. 

Scotland : Islay, 1 ; Skye, 1 ; Dunrossness, Shetland, 3 ; South Sutor, 
Cromarty, 7 ; Black Isle, Cromarty, 4 ; Oraigellacbie, Elgin, 1 ; Lossie- 
mouth, Elgin, 2; Lhanbrido, Elgin, 2; Dunphail, Elgin, 8; Tiree, 2; 
Kinloch. Rannoch, Perthshire, 2 : Cortachy, Forfar, 3 (Wilson) ; Dalmeny 
Park, Edinburgh, 2; Beech Hill, Haddington, 1; Stockbriggs, Lanark- 
shire, 2 ; Wyseby, Dumfriesshire, 1. 

England: Isle of Man, 36; Riding-Mill-on-Tyne, Northumberland, 1; 
Alnwick, Northumberland, 3; Filey, Yorkshire, 1; Grimsby, Lincoln- 
shire, 3 ; Scole, Norfolk, 1 ; Cheadle, Staffordshire, 3 ; Swincliffe, Shrop- 
shire, 1 ; Swithland, Leicestershire, 12 ; Belvoir, Leicestershire, 2 ; Anglesey, 
1 ; Aberia, Merionethshire, 2 ; Truoyn-y-peurloyn, Merionethshire, 2 ; 
Penrhyndeudraeth, Merionethshire, 1; Laugharne, CarmarthSnshiro, 4; 
Merlins Hill, Pembroke, 2 ; Southerndown near Bridgend, Glamorgan- 
shire, 10 ; Bishopstone, Herefordshire, 8 ; Graftonbury, Herefordshire, 
14 ; Ledbury, Herefordshire, 1 ; Darsley, Gloucestershire, 3 ; Clifton, 
Gloucestershire, 7 ; Crippetts, Gloucestershire, 11 (Wilson) ; Wyre Forest, 
Worcestershire, 1; Rugby, Warwickshire, 2; Bloxham, Oxfordshire, 2; 
Wormsley, Oxfordshire, 18 ; Luton, Bedfordshire, 1 ; Oundle, Northampton- 
shire, 1 ; Colne, Cambridgeshire, 1 ; Histon, Cambridgeshire, 1 ; Fulboum, 
Cambridgeshire, 3 *, Levesham, Suffolk, 2 (Wilson) ; Lowestoft, Suffolk, 4 ; 
Hailey bury, Hertfordshire, 1 ; Tring, Hertfordshire, 1 ; Hillingdon, 
Middlesex, 1; Chiswick, Middlesex, 1; Regent’s Park, Lon Aon, 2; Ban- 
stead, Surrey, 18 ; Wandsworth Common, Surrey, 4 ; Botchworth, 
Surrey, 1; Yalding, Kent, 4; Crowborough, Sussex, 3; DolTinn Island, 

■ Pagham Harbour, Sussex, 1; Alu||^ Bay, Isle of Wight, 4; Bembridge, 
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Islo of Wight, 8 ; St. Helen’s, Isle of Wight, 1 ; Andover, Hampshire, 1 ; 
Basingstoke, Hampshire, 8; New Forest, Hampshire, 16; Monxton, 
Hampshire, 1 ; Blandford, Dorsetshire, 1 ; Golleigh, Honiton, Devonshire, 
*1 ; Gombmartin, Devonshire, 1 ; Brent Knoll, Somersetshire, 1 ; Northlew, 
Devonshire, 8 ; Tresco, Scllly Islands, Gornwall, 6. 

Norway ; Near Bergen, 18 (B.M. and U.S.N.M.) ; Eggedal, 10 
({J.S.N.M.) ; Aker, Ghristiania, 1 ; Asker, Ghristiania, 6 (U .S.N.M.). 
Sweden : jJpsala, 9 (B.M. and U.S.N.M.). 

Denmark : Hillercid, Zealand, 2. 

Holland: Oosterbeek, Guelderland, 2; Noordwijk, near Leiden, 3; 
Leiden, 3 (U.SiN.M.). 

Belgium : Esneuz, Li^go, 4 ; Waremme, Li6ge, 39 (U.S.N.M.l. 
France: Guines, Pas-do-Galais, 2; near Boulogne, Pas-de-Galais, 4; 
Trinity, Jersey, Ghannel Islands, 3; St. Martins, Guernsey, Ghann^ 
Islands. 1; Alderney, Ghannel Islands, 6; Sark, Channel Islands, r; 
Dinan, 7 ; Huelgoat, Finist^re, 1 ; Barbizon, Seine-et-Marne, 1 ; Mt. Dore, 
Puy-de-D6me, 3 ; Cadillac, Gironde, 27 (U.S.N.M.) ; ^olf^rino, Landes, 9 ; 
F6ret do Bouconne, Gers, 14; Montr^jeau, 11 (U.S.N.M.); Biarritz, 
Basses-Pyr6n4es, 7; St. Paul, near Barcelonnetto, Basses- Alpes, 27; 
Chamonix, Haute-Savoie, 6 (U.S.N.M.); Granves-Sales, Haute- Savoie, 8 ; 
Lucinges, Haute-Savoie, 6 ; Montaulmn, Hauto-Savoie, 3 ; Stupes, 
Doubs, 4 ; Manonville, Meurthe-et-Moselle, 2. 

Germany : Brunswick, 34 (U.S.N.M.) ; Hausbruch, Hanover, 2 ; 
Bodethal, Harz Mountains, 4 (U.S.N.M.) ; Bahrenberg, Harz Mountains, 4 
(U.S.N.M.) ; Wolfshau, Riesengobirgo, Silesia, 22 (U.S.N.M.) ; Eulengrund, 
near Schneekoppe, Silesia, 4 (U.S.N.M.) ; Niesky, Silesia, 7 ; Magdeburg, 
Saxony, 2; Marxheim, Bavaria, 5 ; Strass, near Burgheim, Bavaria, 3; 
Sohwarzburg, 8 ; Kalbe, 1 ; Ingelheim, Bheinhessen, 2 ; Strassburg, 6. 

Austria-Hungary : Haida, Bohemia, 2 ; Hainspach, Bohemia, 4 
jp.S.N.M.) ; Gsalldkdz-Somorja, Pressburg, 2 ; Hatszeg, Hunyad, 3 ; 
IVansylvania, 1 ; Eszek, Slavonia, 4. 

Boumania: Gageni, Prahova (at base of Carpathians, north-west of 
Bucharest), 7. 

Switzerland : Geneva, 7 (U.S.N.M.) ; St. Gergues, Vaud, 4 (U.S.N.M.) ; 
Los Plans, Vaud, 3 (U.S.N.M.) ; Zermatt, Valais, 1 (U.S.N.M.) ; Meiringen, 
Bern, 43 (U.S.N.M.) ; Brunig, Bern, 6 (U.S.N.M.) ; Lucerne, 3 ; Vitznau, 1 
(U.S.N.M.) ; Gosohenon, Uri, 2 (U.S.N.M.) ; Andermatt, Uri, 1 (U.S.N.M.) ; 
St. Gallon, 4 (U.S.N.M.) ; Murgthal, St. Gallon, 1 (U.S.N.M.) ; Sitterwald, 
St. Gallon, 5 (U.S.N.M.); Wildpark, St. Gallon, 1 (U.S.N.M.); Ziiber- 
wangen, St. Gallon, 1 (U.S.N.M.); Wolfhalden, Appenzell, 6; Aibulapass, 
Grisons, 5 (U.S.N.M.) ; Bergiin, 'Grisons, 1 (U.S.N.M.) ; Vulpora-Tarasp, 
Orisons, 5 (Rothschild) ; Faido, Ticino, 3 (B.M. and U.S.N.M.) ; Lugano, 
Ticino, 6 (U.S.N.M.) ; Gapolago, Ticino, 1; Locarno, Ticino, 7. 

Italy : Padola, Gadore, 1 (Turin). 


2 d, 1 ?. Clandoboye, Down, Ire- 

land. 

1 al. Meath. 

3 d, 3 ?. (Hare Island, Mayo. 

(B. H, Bunting,) 
2 d, 2 9. Inishmore, Aran Islands. 

(B. H. Bunting.) 
3 d. Scarifl, Galway. 

(B. F. Ilibbert.) 
d. Glare. (B. F. Ilibbert ) 

d. Neiiagh, Tipperary. 

d. Gaskel, Tipperary. 

2 d, 2 9. Brtlaghmoon, Carlow. 

(J. G, Sffmes.) 


W, B. Ogilvie-Grant 
(c & p) . 

Dr. G. E. Dobson (p). 

G. Barrett-Hamilton 

G.^llarrett-Hamilton 

(P). 

G. Barrett-Hamilton 
(P)- 

G. Barrett-Hamilton 
(P)- 

Capt. W. F. Smith 
(c & P). 

W. E. de Winton 
(c & P). 

G. Barrett-Hamilton 
(f). 


11. 1. 3. 818-320. 

80. 12. 14. 6. 

11. 1. 2. 132-137. 

11. 1. 2. 138-141. 

11. 1. 2. 68-70. 

11. 1. 2. 71. 

11. 1. 3. 321. 

11. 1. 3. 322. 

11.1.2.64-67. 
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*6. Cappagh, Wai^erford. 

{W, J, Ussher,) 

2 6. Kilmanock, Wexford. 

(ConnelL) 

9. Kerry. 


2 6, 9. Garagh Lake * Kerry. 

1 al. Tslay, Scotland. 

<J, 9. Tirce Island. 

(P. Anderson.) 

9. Isle of Skye. 

^ <5, 9. South Sutor, Cromarty. 

9. Black Isle, Cromarty. ‘ 

2 6. Ijossiemouth, Elgin. 

9 al. Craigellachie, Elgin. 

2 d, 2 9. Dunphail, Elgin. 

<J, 9. Lhanbride, Elgin. 

2 <5. Dalmeny Park, Edin- 

burgh. 

6. Stockbriggs, Lanarkshire. E. H. Alston (c & p). 

2 6, 9. Ramsay, Isle of Man. 0. H. B. Grant (c & r). 

3 6. Selby Bridge, Isle of Man. 0. H. B. Grant (c & p). 
2 d, 2 9. Swithland, Leicester- F. A. Butler (c & p). 

shire, England. 

d, 9 al. Belvoir, Leicestershire. F. T. Mott (c & p). 

1 al. Swinclille, Shropshire. A. Smith (o & p). 

2 d. Aberia, Merionethshire, G. H. Caton-Haigh 

Wales. (c & p). 

2 d, 2 9. Laugharne, Carmarthen- W. E. de Winton 
shire. (c & p). 

4 d. Bridgend, Glamorgan- R. I. Pocock (c <fe p). 

shire. 

d, 4 9. Graftonbury, Hereford- W. E. de Winton 
shire, England. (c & p). 

3 al. Bishopstone, Hereford- Rev. S. O. Ridley 

shire. (c & p). 

d. Bloxham, Oxfordshire. O. V. Apliii (c & p). 

2 d, 2 9. Worrasley, Oxfordshire. W. R. Ogil vie* Grant 

(c & p). 

3 d, 9. Yalding, Kent. W. R. Ogilvie-Grant 

(c & p). 

9. Chiswick, Middlesex. Miss Sharpe (c & p). 

9 d, 2 9. New Forest, Hampshire. Miller Collection. 

3 d. Basingstoke, Hampshire. Miller Collection. 

3. Clifton, Gloucestershire. Miller Collection. 

2 d, 9. Clifton • M I* Pocock (c & p). 

9. Clifton „ R. Powell (p). 

8 d, 9. Lowestoft, Suffolk. O. Thomas (c & p). 

d. Dobbin Island, Sussex, E. K. Alston (p). 
England. 

(J. E. JIa7-ting.) 

4 d, 2 9. Scilly Islands, Cornwall, F. J. Cox (c & p). 
England. 

9. Brent Knoll, Somerset. • A. B. Pcrcival (p). 

3 d| 9. Opheim, Bergen, Norway. Miller Collection. 

# 


G. Barrett-Hamilton 
(j). 

G. Barrett-Hamilton 

cof^ir . W. Yerbury 
(c & P). 

(Type of celHcui 

Col. J. W. Yerbury 
(c & p). 

H. Russell (c & p). 

Lord Elphinatone (p). 

J. S. Elliott (c & p). 

W. R. Ogilvie-Grant 
(c & p). 

W. R. Ogilvie-Grant 
(c & p). 

G. Deuoon (c & p). 

J. E. Harting (c & p). 

W. R. Ogilvie-Grant 
(c & p). 

W. Taylor (c & p). 

W. Evans (c & p). 
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11. 1. 2. 72. 

11. 1. 2. 62-63. 

0. 3. 11. 1. 

Barr.-Ham.) _ 
ll.JL. 8. 323.32^! 

9. 9. 11. 4. 

8.«3. 16. 1-2. 

11. 1. 3. 315. 

11. 1. 3. 303-305. 

11. 1. 3. 301-302. 

11. 1. .3. 312-313. 
89. 5. 17. 1. 

11. 1. 3. 806-309. 

11. 1. 3. 310-311. 
11. 1. 3. 816-317. 

79. 9. 25. 60. 

11. 1. 3. 346-348. 
11. 1. 3. 849-351. 
11. 1. 8. 361-864. 

85. 5. 5. 1-2. 

74. 11. 25. 8. 

11. 1. 3. 826-327. 

11. 1. 3. 328-331. 

11. 1. 3. 332-335. 

11. 1. 3. 370-374. 

81. 1. 1. 1-3. 

11. 1. 3. 869. 

11. 1. 3. 365-368. 

11. 1. 3. 852-355. 

11. 1. 3. 356. ' 
7.7.7.2887-2890, 
239f-2902. 

7.7. 7.2908-2906. 
7.7.7.3601-3608. 
11. 1. 3. 342-844. 
11. 1. 8. 348. 

11. 1. 3. 357-360. 
79. 9. 26. 41. 


11. 1. 3. 836-341. 

3. 12. 17. 1. 
7.7.7:4464-4467. 
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1. Aker, Christiania, Nor- Christiania Musehm 93. 3. 1. 10. 

way. (e). 

- 9. Upsala, Sweden. Lord Lilford (p). 11. 1. 1. 163. 

• (Kolthoff,) 

2 9. Hillorod, Zealand. Den- O. Thomas (c & p). 98. G. 7. 11-12. 

mark. 

d, 9. Oosterbeek, Guolderland, O. Thomas (c k p). 98. 2. 1. 16-17. 

H(filand. 

<J, 2 9. Noordwijk, Leiden, Hoi- O. Thomas (c & p). 98. 2. 1. 18-20. 

land. 

d/8 9. Esneiik, Li6ge, Belgium. Lord Lilford (p). 95. 1. 1. 12 -20. 

(H, QrmvoU.) 

d, 9. Guines, Pas - do - Calais, O. Thomas (c & p). 94. 6. 6. 14-15. 

Franco. 4 

2 d, 2 9. Boulogne, Pas-de-Calais. O. Thomas (c & p). 98. 1. 9. 12'16. 

4 al. Alderney, Channel Is- W. Eagle Clarke 98. 9. 29. 3-6. 

lands. (c & p). 

2 d. Alderney, Channel Is- G. Barrett-Hamilton 11. 1. 2. 73 74. 

\2iX\di9^. (W. EagU Clarke.) (p). 

2d. Trinity, Jersey, Channel O. Thomas (p). 8.9.2.10-11,23. 

Islands. (R. H. Bunting.) 

d. Sark, Channel Islands. Guernsey Society of 10. 2. 27. 1. 

(G. F. Derrick.) Natural Science (p). 

4 d, 4 9. Dinan, Brittany. G. Barrett-Hamilton 11. 1. 2. 115-122. 

(!’)• 

9. Huolgoat, Brittany. O. Thomas (c & p). 92. 9. 5. 2. 

6 d, 3 9. Solf6rino, Landes. O. Thomas (p). 6. 4. 1. 66-74, 

(A.. Robert.) 

5 d, 2 9. Fordt de Bouconne, Gers, 0. Thomas (p). 6. 4. 1. 59-65. 

250 m. {A. Robert.) 

2 d, 2 9. Cranves - Sales, Haute- A. Bobert (c & p). 5. 4. 4. 2-5. 

Savoie, 900 m. 

3 d. Cranves - Sales, Haute- O. Thomas (p). 5. 11. 18. 11-13. 

SavoiQ. (A. Robert.) 

8 d, 8 9. Barcelonnette, Basses- O. Thomas (p). 8. 8. 10. 74-89. 

Alpos. (C. Mottaz.) 

d. Barbizon. G. S. Miller (c). 8. 8. 4. 199. 

2 d, 9. Mt. Dore, Puy-de-D6mo. G. S. Miller (c). 8. 8. 4. 210-212. 

4 d, 3 9. Biarritz, Bassos-Pyr6n6es. J. F. Davison (c & p). 6. 6. 4. 3-9. 

3. Niesky, Silesia, Germany. Lord Lilford (p). 99. 1. 9. 17-18. 

(W. Baer.) 

d, 3 9. Niesky, Silesia. Dr. E. Hamilton (p). 97. 12. 4. 21-24. 

(W. Baer.) 

2. Magdeburg, Saxony. Dr. W. Wolterstorfl 92. 12.. 1. 8-9. 

, (c & p). 

d. Magdeburg, Saxony. Lord Lilford (p). 11. 1. 1. 158. 

, (W<A.terst<n'ff.) 

2 9. !Marxheim, Bavaria. Lord Lilford (p). 11. 1. 1. 161-162. 

(Wolterstorff.) t 

d, 9. Strass, Burgheim, Ba- Lord Lilford (p). ^1. 1. 1. 159-160. 

varia. (Kdrbitz.) 

2 d, 9. Schwarzburg. Lord Lilford (p). 95. 4. 18. 12-14. 

iW. Schlilter.) 

d. Kalbe, Germany. Lord Lilford (p). 11. 1. 1. 157. 

(Wolterstorff.) 

2 9. Ingelheim, Bheinhessen. 0. Hilgert (c). 8. 11. 2. 44-45 

4 d, 2 9. StrMsburg, Alsace. O. Thomas (f). 8. 8. 10. 139-144. 

(G. Mottaz.) 

2. Caalldkoz- Somorja, Budapest Museum (e). 94. 3. 1. 46-47. 

Pressburg, Hungary. 



APODEMUS 


809 


<$,2 9. Hatszeg, Hilnyad, Tran> 
sylvania. 

1 al. Transylvania. 

4 al. Eszek, Slavonia. 

4 <$, 4 9. Gagonii Prahova, llou- 
mania. {W. Dodson.) 

4 <$, 9. Wolfhald^n,* Switzer- 
land. (Zollikof&r.) 

9. Capolago, Ticino. 

3 <J, 3 9. Locarno, Ticino. 

<$. Paido, Ticino. 

3 6. Lucerne, Switzerland. 

{Wolterstorff.) 


0. G. Danford (c). 3. 2. 2. 25, 30, 32. 

C. G. Danford (p). 80. 10. 28. 1. 

Budapest Museum (e). 94. 7. 23. 2-5. 
Lord Lilford (p). 4. 4. G. 17-24. 


Miller Collection. 

O. Thomas (c & p). 
O. Thomas & p1. 
O. Thomas (c & p). 
Lord Lilford (p). 


7. 7. 7. 10 14.* 

2. 7. 1. G. 

2. 7. 1. 7-12. 

J?. 7. 1. 19. 

11. 1. 1. 154 16G, 


Apodemus SYLVATICU8 OALLiPiDRs Ciibroru. 

1907. Micromys sylvaticus callipides Cabrera, Bol. Keal Soo. Kspafi. Hist. 
Nat., Madrid, vii, p. 227, November, 1907 (Villarrutis, La Coruna, 
Spain). Typo in Madrid Museum. 

1910. Mus sylvaticus callijyidcs Trouessart, Faime Mamm. d’ Europe, p. 153. 

Tyjxi locality. — Villarrutis, La Coruna, Spain. 

Geographical difttribution. — Mountains of the Pyreneos- 
Asturias chain ; sou tli ward into Portugal. 

Diagnosis. -Size distinctly larger than in Apodemus sylvaticus 
syhaticusy the hind foot most freipiently 23 mm., condylobasal 
length of skull usually 23 ’6 mm. or more ; colour dark and rich 
as in the typicjal form. 

Measurements. — Type, julult male (from Cabrera) : head and 
body, 88*8; tail, 04 • 5 ; hind foot, 23, Adult male and female 
from Cintra, Portugal: head and body, 100 and 100; hiil, 107 
and 100 ; hind f(K)t, 24*8 and 24 ; ear from meatus, 17 and 17. 
Adult male from Estoril, P<irtugal : lieod and body, 101 ; tail, 
103; hind foot, 23*3; ear from meatuvS, 16*2 Average and 
extremes of ten adults from Pajares, Spain : head and 

body, 100*3 (91-110); tail, 92*3 (80-104); hind foot, 23*0 
(22-24) ; ear from meatus, 17*2 (16-18). Average and extremes 
of eight adults from the vicinity of Luchon, Haute-Garonne, 
France: head and lx)dy, 98*7 (98-100); tail, 102*5 (90-115); 
hind foot, 22-7 (22-24); etir from meatus, 17*1 (16-18). 
Average and extremes of ten adults from Ax-les-Thermos, Ariege, 
France: head and body, 98*2 (94-105); tail, 100*8 (90-110); 
hind foot, 22 * 7 (22-23 * 6). For cranial measurements Table, 
p. 819. 

Specimens examined. — One hundred and twelve, from the following 
localities : — * 

Fbange: Port4, Fyr^n^es-Orien tales, 9; THospitalet, Ariege, 8; Ax- 
les-Thermes, Aridge, 31; Luchon, Haute-Garonne, 11; Caterille, Haute- 
Garonne, 5; Bar6ges, Hautes-Pyr^n^es, 19; Pic-du-Midi, Hautes-Pyr^ndos, 1. 

Spain : Pajdres, Leon, 10 ; La Coruna, 2 ; Villalba, Lugo, 9. 

Portugal : Cintra, 7 ; Estoril, 2 ; Oporto, 1. 

4 6. Port6, Pyr6n6es-Orientales, G. S. Miller (c). 8. 4. 200-203. 

France. • 

d, 9. Port4, Pyr^n^es-Oriontales ; 0. Thomas (p). 8. U.*l. 57 57. 

16-1700 m. (A. Robert^ 
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5 St 9. L'Hospitalet, Ari^ge. 

S, 9. L'Hospitalet, Ari^ge. 

(A, Robert.) 

ft S, 4 9. Ax-les-Thermea, Ari^ge. 

5 6, 3 9. Luchon, Haute-Garonne. 

(A. Robert.) 

8 2 9. Gatorille, Haute-Garonne. 

« ^ (A. Robert.) 

8 <J, 4 9. Bar6ges, Hautes-Pyr6n6os. 

S. Pic-du-Midi, Hautes-Pyr6- 

n6e^. (A. Robert.) 

8 d, 5 9. Pajdres, Leon, Spain. 

(N. Gonzalez.) 

2 al. Coruna. 

5 al. Villalba, Lugo. 

2 d, 2 9. Gintra, Portugal, 
d, 9, 1. Gintra. (K. Jordan.) 

2 d. Estoril. 

9. Oporto. (J. Searle.) 


G. S. Miller (c). 
O. Thomas (p). 

G. S. Miller (c). 
0. Thomas (p). 

0. Thomas (f). • 

G. S. Miller (c). 
O. Thomas (p). 

O. Thomas (p). 

D. V. L. Sooane 
(c & p). 

Dr. V. L. Seoane 
(c & p). 

O.Thomas(c&p). 
Hon. N. G. Roths- 
child (p). 

O. Thomas (c & p). 
Lord Lilford (p). 


8. 8. 4. 204-209. 
8. 9. 1. 54-55. 

8. 8. 4. 218-220. 
6. 4. 1. 40-47. 

6. 4. 1. 64-58. 

8. 8. 4. 183-189. 
8. 9. 1. 68. 

8. 2. 9. 110-117. 

94. 3. 19. 1-2. ^ 

94. 1. 1. 10-13. 

95. 4. 29. 2. 

98. 2. 2. 22-26. 

10. 9. 28. 1-3. 

98. 2. 2. 26-27. 

11. 1. 1. 164. 


Apodbmus sylvaticus dichrurus Rafinesquo. 

1814. Musculus dichrurus Kafinesqne, Prdcis des D^couvortes Somio- 
logiques, p, 13 (Sicily). 

1844. Mus pecchioli Pecchioli, Atti della quinta Unione degli Scienziati 
Italiani, Torino, 1843, p. 426 (Tuscany, probably vicinity of 
Siena, Italy). 

1900. Mm sylvaticus hayi Barrett-Hamilton, Proc. Zool. Soc., London, 
p. 410 (part). 

1910. Mus sylvaticus hayi and M. sylvaticus dichrurus Trouessart, Faune 
Mamm. d’Europe, p. 154. 

Type locality. — Sicily. 

Geographical distribution. — Mediterranean region from the 
Balkan Peninsula to central and southern Spain. 

Diagnosis. — Size as in Apodemus sylvaticus callipides, but 
colour differing from that of the other continental European 
races in a general pallor and dulness resulting from the suppres- 
sion of reddish tints and the predominance of yellow and grey. 

Colour . — Typical specimens from Sicily have the ground 
colour of back a very uniform dull buffy wood-brown, slightly 
darker along median posterior region, and slightly more greyish 
anteriorly, the black hair tip®, though numerous, nowhere 
sufficiently abundant to produce any evident effect of clouding ; 
sides fainfly paler and more buffy, the lower portion of cheek 
and outer surface of front leg nearly clear buff as in true 
sylvaticus ; underparts dull white ; pectoral spot slightly developed 
and rarely forming a collar ; tail rather less evidently bicolor 
than in the central European form. Grey extreme : ground 
colour abcfve a peculiar buffy grey, intermediate between the 
ecFu-drahwand cream-buff of Ridg'vC^ay, but paler than either, the 
lining” produced by the bli^k hairs conspicuous. Yellow 
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extreme : ground tolour a clear buff slightly more yellowish than 
that of Ridgway, fading nearly to cream-buff on head and neck, 
the black “lining” conspicuous and tending to produce a clouded 
effect along middle of back. 

All of the Italian skins examined * are essentially like the 
typical Sicilian sflecimens. The same is true of thg majority^of 
those from Spain ; but in this series occur also the extremes of 
yellowness and groynoss. The skins from Corfu and Cephalopia 
are about typical, while those from the mainland df Greece show 
a decided tendency toward the yellow extreme. 

Measurements . — Adult male and female from Palermo, Sicily : 
nead and body, 100 and 102 ; tail, 93 and 91 ; hind foot, 23 
and 22. Average and extremes of five adults from Sorrento, 
Italy : head and body, 100 *8 (99-104) ; tail, 94*6 (90-99) ; hind 
foot, 21*9 (21-23). Average and extremes of seven adults from 
Genoa, Italy : head and lK)dy, 102 ‘8 (92-109) ; tail, 87 (80-95) ; 
hind foot, 22 (21-23). Adult male and female from Corfu, 
Greece: head and body, 98 and 100; tail, 100 and 97; hind 
foot, 22 and 21*5; ear from meatus, 16*7 and 17. Adult male 
and female from Cephalonia, Greece : head and body, 101 and 
100; tail, 99 and 98; hind foot, 23 and 21 ; ear from meatus, 
17*2 and 16*4. Adult male and female from Tatoi, near Athens, 
Greece: head and body, 101 and 100; tail, 106 and 106; hind 
foot, 23*4 and 21*8; ear from meatus, 16*2 and 16*3. Three 
adult males from Valescure, Var, France: head and body, 104, 
105 and 106 ; tail, 107, 100 and 108; hind foot, 23*4, 22*4 
and 23; ear from meatus, 18 *2, 17*4 and 17. Average and 
extremes of ten adults from the vicinity ot Nimes, Gard, France: 
head and body, 104*2 (98-110) ; tail, 97* 9 (93-105) ; hind foot, 
22*9 (21*6-24*3); ear from meatus, 16*3 (15-17*6). Four 
adult males from Silos, Burgos, Spain : head and body, 97, 98, 
101 and 102 ; tail, 92, 88, 99 and 105 ; hind foot, 22, 23, 23*2 
and 23; ear from meatus, 18*6, 17, 17 and 17. Average and 
extremes of eight adults from the Province of Granada, Spain 
(Guadix and Venta del Baul) : head and body, 105*8 (100-113) ; 
tail, 109*5 (100-128); hind foot, 24*1 (21*4-25); ear from 
meatus, 17*5 (16*5-19). Average and extremes of ten adults 
from the Province of Alicante, Spain (Elche and Alcoy) : head 
and body, 104*4 (100-107); tail, 103*2 (92-109); hind foot, 
23*2 (21-24); ear from meatus, 18*3 (17-19). For cranial 
measurements see Table, p. 820. 

Specimens examined.— hundred and seventy-three, from the 
following localities : — 

Spain: Guadix, Granada, 5; Venta del Baul, Granada, 11; Elche, 
Alicante, 8; Alcoy, Alicante, 3; Dehesa do Valencia, 3; Barracas, Gaa- 
tellon, 1 ; Villalba, Madrid, 9 ; B4jar, Salamanca, 10 ; Silos, Burgos, 20 ; 


* Except those from the vicinity of Turin, which somewhSt apx>roach 
^rue syVoaticus, , ^ 
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Castrillo de la Beina, Burgos, 1 ; Panticosa, Huesca* 4 ; Jaca, Huosca, 1 ; 
Jerez, Cadiz, 1; Inca, Majorca, Balearic Islands, 12; San Cristobal, 
Minorca, Balearic Islands, 6. 

France: Cerb^re, Pyr4n6es-Orientales, 1; near Nimes, Gard, 21; 
Valescure, Var, 11 ; Agay, Var, 1. 

Italy: Vicinity of Turin, 19 (Turin); Moncalieri, Turin, 6 (B.M., 
UTS.N.M. and Turin) ; Genoa, 11 (U.S.N.M.) ; Viaroggio, 4 ; Sorrento, 12 
(B.M. and U.^.N.M.) ; Aspromonte, Lagonegro, 2 ; Monte Sirino, 1. 

Sicily: Acicastello, 1 (U.S.N.M.); Gastelbuono, 4 ; Ficuzza, 5; Madonna 
deH’Alto, 8; Marsala, 4; Palermo, 6 (U.S.N.M.); San Giuglielmo, 4; 
Taormina, 4 (U.S.N.M.)* 

Corsica : Asco, 2 ; La Foce di Vizzavona, 2 ; no exact locality, 3. 
Montenkoro : No exact locality, 2. 

Albania : Northern Albania, 2. 

Greece: Corfu, 9; Cephalonia, 13; Patras, 1; near Athens, 16; 


Agorianni, 6 (U.S.N.M.). 

4 <y, 1 9. Guadix, Granada, Spain. 
4 6y 3 9. Venta del Baul, Granada. 
2d. Elcho, Alicante. 

<5, 2 9. Alcoy, Alicante. 

(JV. Gonzaloz.) 
4d. Villalba, Madrid. 

(JV. Gonzalez,) 

4 d, 3 9. B^^jar, Salamanca. 

(N. Gonzalez.) 

7 d, 9. Silos, Burgos. 

9. Castrillo, Burgos. 

4 d. Panticosa, Huosca. 

(JV. Gonzalez.) 
6. Jaca, Huesca. 

{N. Gonzalez.) 
9. Jerez, Cadiz. 

3 d, 6 9. Inca, Majorca, Balearic 

Isladds. 

4 d, 2 9. San Cristobal, Minorca. 

d. juv. Cerbero, Pyr^n^es Ori- 
entales, France. 

4 d, 4 9. Nimes, Gard. 

(C. Mottaz.) 

4 d, 3 9. Valescure, Var. 

9. Agay, Var. 
d, 9. Moncalieri, Turin, Italy. 

4 d. Viareggio. 

2 d, 2 9. Sorrento. 

2 d. , AspromontO) Calabria. 

(A. Robert.) 
d. Monte Sirino, Calabria. 

(A. Robert!) 

8 d, 9. Castelbuono, Sicily. 

(.4. Robert.) 

5 d. Ficuzza, Sicily. 

(A. Robert.) 

5 d, 8 9. Madonna dell’ Alto, 

Petralia, Sicily. 

{A. Robert.) 

2 d, 2 9. Mlirsala, Sicily. 

(A. Robert.) 
8 d, 9. San Giuglielmo, Sicily. 

{A. Robert.) 


G. S. Miller (c). 8. 8. 4. 76-79. 

G. S. Miller (c). 8. 8. 4. 80-86. 

G. S. Miller (c). 8. 8. 4. 87-88. 

O. Thomas (i»). 8. 2. 9. 127-129. 

O. Thomas (p). 8. 2. 9. 122-125. 

O. Thomas (p). 8. 2. 9. 103-109. 

G. S. Miller (c). 8. 8. 4. 66-73. 

G. S. Miller (c). 8. 8. 4. 74. 

O. Thomas (r). 8. 2. 9. 118-121. 

0. Thomas (p). 8. 2. 9. 126. 

Abel Chapman (c & p). 8. 3. 26. 5. 

O. Thomas and R. 1. 0. 7. 1. 9-17. 
Pocock (c & p». 

0. Thomas and R. I. 0. 7. 1. 52-67. 
Pocock (c & v). 

O. Thomas and R. I. 0. 7. 1. 75-76. 
Pocock (c & p). 

O. Thomas (p). 8. 8. 10. 66-73. 

G. S. Miller (c). 8. 8. 4. 190-197. 

G. S. Miller (c). 8. 8. 4. 198. 

Dr. E. Festa (p). 8. 8. 1. 1-2. 

O. Thomas (c & p). 6. 8. 3. 2-5. 

R. J. Cuninghamo 98. 5. 2. 12-15. 
(c & p). 

0. Thomas (p). 6. 8. 4. 6-7. 

Thomas (p). 6. 8. 4. 8. 

O. Thomas (p). /6. 8. 4. 42-43. . 

\8. 9. 1. 24-26. 

0. Thomas (p). ) 6. 8. 4. 39-41. 

)8. 9. 1. 22-23. 

0. Thomas (p). 8. 9. 1. 10-17. 


O. Thomas (p). C. 8. 4. 35-38. 

t 

O. Thomas (p). 8. 9. 1. 18-21. 

t • 
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(J, 9. Aaco, Corsica. O. Thomas (r). 8. 11. 30. 7-8. 

(Dr, F, Major,) 

2. La Foce di Vizzavona, Col. J. W. Yorbiiry 03. 9. 15. 4-5, 

Corsica. (p). • 

3 al. Corsica. Col. J. W. 'Yerbury 93. 9. 15. 6-8. 

26, Montenegro. (L,FUhrer,) O. Thomas (p). 5. 8. 4. lG-17^ 

3, 9. North Albania. O. Thomas (f). %. 8. 4. 36, 37. 

(L, FUhrcr.) 

6, Potamos, Corfu, Greece. J. I. S. Whitaker (p). 8. 10. 1. 10. 

6. Cephalonia. C. Mottaz (c). •8. 11. 3. 11. 

8 3, 4 9. Cephalonia. (C. Mottaz,) J. I. S. Whitaker (r). 8. 10. 1. 11-22. 

6, Itaci, Athens. Hon. N. C. Kotlis- 8. 10. 2. 26. 

^ (C. Mottaz.) child (p). 

' 49. Tatoi, Athens. Hon. N. C. Roths- 8.10.2.33-36. 

(G, Mottaz.) child (p). 

9. Kephissia, Athens. Hon. N. C. Roths- 8. 10. 2. 37. 

(C, Mottaz,) child (p). 

Apodkmus sylvaticus ciiETicus Miller. 

1910. Apodemus sylvaticus crcticus Miller, Ann. and Mag. Nat. Hist., 
8th sor., VI, p. 460, November, 1910. 

Type locality. — Katharo, Crete. 

Geographical distribution. — laland of Crete, 

Diagnosis, — Size small, essentially as in true A, sylvaticus^ but 
colour paler and more yellowish. 

Colour. — Ground colour of upper parts a clear, light, yellowish 
cream-buff without greyish tinge, except occasionally on crown 
and neck, scarcely different on sides away from line of 
demarcation, whore it becomes slightly more yellowish ; back 
heavily “ lined ” with black, this diminishing rather abruptly on 
sides. Undorparts* and feet white, the region from in terramia 
to base of tail dulled by the blackish-slate undercolour. Tail 
sharply bicolor, dark brown above, white below. Ear dark 
brown sprinkled with silvery hairs which tend to form a narrow, 
faintly defined whitish edging. 

Skull and teeth . — The skull and teeth are smaller than in the 
other Mediterranean forms, but are not certainly distinguishable 
from those of A. sylvaticus sylvaticus. 

Measurements, — Type (adult female) ; head and body, 88 ; 
tail, 88; hind foot, 21; ear from meatus, 17. Average and 
extremes of six adults from Katharo and Kania, Cre^e : head 
and body, 84*6 (80-88); tail, 87*8 (86-89); hind foot, 21*5 
(21-22); ear from meatu.s, 16*5(16-17). Fof cranial measure- 
ments see Table, p. 823. 

Specimens examined. — Six, all from the island of Crete (two from 
Kanea, the others from Katharo). 

Semarks. — The Cretan form of Apodemus sylvaticua combines 
the small size of the typical race with the dull yellowish colour 
of A. sylvaticus dichrurus. * 

2 d, 2 9. Katharo, Crete. Idiss D. Bate (c). 5. 12,^1. 25-28. 

(5. 12. 2. 27. Type of subspecies.) 

r d, 9. Kanea. Mfts D. Bate (c). 5. 12. 2. 29-30. 
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11, 1. 2.69 
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153279 
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The Italian specimens are probably referable to dichrurus. 
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Observations. 

Teeth much worn. 
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APODEMUS HEBRIDEKSIS de Winton. 

1895. Mxts hebridensis do Winton, Tho Zoologist, 3rd ser., xix, p. 369, 
* October, 1905. Type in British Museui^i. 

‘1895. Mu 8 sylvatiem hebridensis do Winton, Tho Zoologist, 3rd ser., xix, 
p. 426, November, 1905. 

1^. Mus sf/mticus hebridensis Barrett-Hamilton, Proc. Zool. Soc., 
London, p. 403. 

1910. Mus sylvaticus hebridensis Trouessart, Faune Mamm. d'Europe, 
p. 151.' 

Type locality.-— Island of Lewis, Outer HebrideSj^ 
Scotland. ^ 

Geographical distribution. — Island of Lewis, aiid Barra Island, 
Hebrides. 

Diagnosis.— about as in the large southern races of 
Apodemus sylvaticus; head and body, 106 to 112 ; tail vertebrae, 
95 to 100; hind foot about 25; condylobasal length of skull, 24 
to 26 mm. ; ear reduced in size, barely or not reaching eye when 
laid forward, its height above meatus 16 to 16 mm., its width in 
dry specimens noticeably less than in A. sylvaticus; general 
colour of up{)er parts essentially as in il. sylvaticus sylvaticus, but 
underparts so heavily washed with dull buffy brown that lino of 
demarcation along sides is ilhdeiined; pectoral spot present, 
usually rather longer than in A. sylvaticus, but not forming a 
collar ; skull and teeth as in larger forms of A. sylvaticus. 

Measurements. — Type (adult male): Jiead and body, 106; 
tail, 96; hind foot, 25; ear from meatus, 16. Two adult males 
and an adult female from the type locality : head and body', 106, 
112 and 108 ; tail, 99, 100 and 95 ; hind foot, 25, 25 and 23*5; 
oar from meatus, 16, 16 and 15. For cranial measurements see 
Table, p. 827. 

Specimens examined.— all from the Islands of Lewis and 
Barra. 

Bemarks. — While the colour of this animal is occasionally 
duplicated by specimens from Great Britain and the Continent, 
the combination of large size, small ear, and dark tints is 
sufEcient^to distinguish the Hebridean Apodemus as a sharply 
defined local form. 

I 

6. Island of Lewis, W. E, de Winton (c & p). 96. 10. 25. 1. 

Hebrides. (Ty;^ of species.) 

4 4, 5 9. Island of Lewis. W. E. de Winton (o & p). 8. 10. 11. lS-21. 

6. Barra Island. Col. B. W. Pinney (c & p). 11. 1. 3. 314. 

6 al. Bi^rra Island. J. McBurie (c & p). 11. 1. B. 415. 
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APOD^MUS HIRTENSIS Barrott-Hamiltoii. 


1899. Mus hirtensis Barrett-Hamilton, Proc. Zool. Soc., Loudou, p. 84 . 

Type in IlritUh Museum. 

1900. Mus sylvaticus hirtensis Barrett-Hamilton, Proc. Zool. Soc., London, 

p. 404. ■ 

1906. Mas hirtensis Barrett-Hamilton, 
burgh, XV, p. 3, January, 1906. 

1910. Mus sylvaticus hirtensis Trouessart, Faune Mamm. d’Europe, p. 152. 

Type locality , — Island of Baiiit Kilda, west of Outer Hebrides, 
Scotland. 

S Geographical diatrihution, — Saint Kilda. 

Diagnosis , — Similar to Apodemus hebridensisf but skull larger 
(condylobasal length, 25*6 to 26 ' 8) and colour darker. 

Measurements. — Typo (immature male) : head and body, 81 ; 
tail, 85 ; hind foot, 25. Adult male and female from the type 
locality: head and body, 107 and 110; tail, 91 and 101 ; hind 
foot, 24*6 and 24*6; ear from meatus, 17 and 17. For cranial 
measurements see Table, p. 827. 

Specimens examined, — Fifteen, all from Saint Kilda. 

Remarks, — Although the Tuatorial representing the two 
animals is not entirely satisfactory there scorns little reason to 
doubt that A 2 >odemu 8 hirtensis is specifically distinct from A, 
hehridensts. The skull, as shown by the Table of measurements, 
is distinctly larger, while the colour appears to be somewhat 
darker than in the Hebridean form, though of exactly the same 
type. Notwithstanding its large size the skull retains all of the 
characteristics of that of A. sylvaticus and A, hebridenslsy showing 
no tendency to assume the angular appearance seen in 
A, Jlavicollis, 


Ann. Scottish Nai Hist., Fi^n- 


6, Island of St. Kilda, Outer J. S. Elliott (c & p). 94. 7. 16. 1. 
Hebrides. {Type of species.) 

6 and St. Kilda. (if. Eva^is,) G. Barrett-Hamilton 11. 1. 2. 123. 
6 skulls. (p). 

3cy,3 9. St. Kilda. W. Eagle Clarke 11.1.24.1-6. 

(o & p). 


APODEMUS FRIDARIENSIS Kinnear. 

• 

1906. Mus sylvaticus fridariensis Kinnear, Ann. Scottish Nat. Hist., xv, 
p. 48, April, 1906. Type in Royal Scottish Museum. 

1910. Mus sylvaticus fridariensis Trouessart, Faune Mamm. d’Europe, 

p. 160. 

Type locality, — Fair Isle, Shetland Islands, Scotland. 
Geographical distribution, — Fair Isle. 

Diagnosis, — Size as in Apodemus hirtensis or somewhat larger ; 
skull with rostrum noticeably more slender than in. any of the 
related forms; colour above essentially as in A, sylvaticus 
sylmticuSf but back and sides less bright and more ch)u(led with 
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black, and underparts entirely dull whitish^ the pectoral spot 
absent or barely indicated. 

^ External characters, — In general external characters Apodemua 
fridarienais agrees with A, sylvaticua and A, JlavicoUia, but the 
ear is relatively not so large, barely covering eye when laid for- 
^rd, and the palmar and plantar tubercles ar^ relatively smaller. 
The latter ^culiarity is os{)ecially noticeable in the hind foot, 
where the area occupied by the pads as compared with the space 
between them is distinctly loss than in the related species. 

Colour, — Upper parts as in the darker less russet specimens 
of Apodemua aylvaticua aylvattcua, the black clouding of median 
region and “lining” of sides more noticeable than usual in th^ 
smaller animal, the “ lining ” effect on sides increased by a 
certain harsh loose texture of the fur whicli causes the dark 
hair-tips to stand out with unusual distinctness against the light 
undercolour. Underparts a peculiar dull bluish white, noticeably 
different from the clear white of A, Jlavicolliay and without trace 
of the brownish wash so fro(|uently indicated in A. aylvaticua, 
though a faint buffy tinge is sometimes present ; pectoral spot 
usually absent, but occasionally represented by a tuft of 
brownish hairs. Tail very sharply bicolor, blackish above, 
whitish below. Feet dull white. 

Skull and teeth, — In size the skull of Apodemua frldarienaia 
rather exceeds that of the large Mediterranean forms of 
A. aylvaticua, though by no means e(|ualling the maximum of 
A, Jlavicollia, In general form it is more slender than in the 
related species, a peculiarity especially noticeable in the rostrum. 
Brain-case longer and narrower than in A, aylvaticua, its upper 
surface never developing lateral ridges, even in extreme old age. 
Mandible slender, the coronoid process attenuate, short, noticeably 
less developed than in the related species. Teeth as in Apodemua 
aylvaticua, 

Mcaaurementa, — Average and extremes of ten adults : head 
and body, 108-5 (103-114); tail, 102-4 (97-5-104); hind foot, 
24-26*4 ; ear from meatus, 16-6 (16-18). For cranial measure- 
ments see Table opposite. 


Specimens examined, — Twenty-three, all from Fair Isle (B.M., U.S.N.M. 
and Edinburgh). 

Eemarka. — Notwithstanding its large size this species, like 
Apodemua hehridenaia and A, hirtekaia, appears to be an offshoot of 
A, aylvaticua rather than of A, Jlavicollia, This is indicated 
chiefly by the slenderness and lack of angularity of the skull, 
the brain-case, even in excessively old individuals, always retain- 
ing the smoothness of surface characteristic of the smaller animal. 


, 6, Fa*ir Isle, Shetlands. 

I 

6 at. Fall' Isle. 

2 6,19, Fair Isle. 

6,2 9. Fttrlsle. 


N. B. Kinnear (c & p). 6. 5. 19. 1. 

(Paraiype of species.) 

N. B. Kinnear (o & p). 6. 11. 18. 1. 

N. B. Kinnear (c & p). 6. 11. 18. 2-4. 

Duchess of Bedford 10. 10. 11. 1-3. 
,19 ’ 
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APODEMUS FLAVICOLLIS Molcluor. 

(Synonymy under subspecies.) 

‘ Oeographical distribution , — Central Europe from Sweden and 
Finland to the Pyrenees, Alps and Greece, and from Great 
B{;itain to Roumania and western Russia eastern limits of 
range not knowji. 

Diagnosis, — Decidedly larger than Apodemus sylvaticus syl- 
vaticus, the oply member of the group together with which it 
occurs; head and body al)out 100 to 115; tail vertebnie about 
105 to 125 ; hind foot, 23 to 27, most frequently 25 ; condy- 
lobasal length of skull, 25 to 28*8 mm. ; skull in old individuals?^ 
becoming decidedly more angular than that of A, sylvaticus ; ear 
large, its height above meatus about 17 to 19 mm. ; general 
colour of upper parts brighter and more russet than in any of 
the European races of A, sylvaticus ; underparts always whitish, 
the line of demarcation along sides sharply defined ; chest spot 
usually larger than in A, sylvaticus^ frequently spreading laterally 
to form a complete collar. 

External characters, — As in Apodemus sylvaticus^ except for 
such slight peculiarities as result from the larger size. 

Colour. — Except for the general tendency toward brighter, 
more russet tints on the upper parts, and the constant absence 
of all trace of brownish wash below, the colour so exactly 
resembles that of Apodemus sylvaticus sylvaticus as to need no 
detailed description. 

Skull and teeth, — In individuals old enough to show con- 
spicuous wear of the teeth the skull 
attains a degree of massiveness 
and angularity never seen in 
A, sylvaticus. This is especially 
noticeable in the lachrymal and 
interorbital regions and on the 
upper surface of the brain-case. The 
angularity of the interorbital rims 
in such specimens is continued for- 
ward nearly to lachrymal region 
and is so strongly developed as to 
produce a slight but evident longi- 
tudinal furrow along middle of 
frontal ; posteriorly the rims are 
continued backward as low but 
evident ridges extending along sides 
of brain-case to outer extremities 
of interparietal. In other respects 
the skull shows no tangible pecu- 
liarities of form as compared with 
Large (Specimens of Apodemus Jlavi- 
collis are et^faal in length to skulls of immature A, epimelas ; but 



FlQ. 107. 

Apodemus Jlavieollis. Nat. size. 

that of the smaller animal. 
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the latter may always be distinguished by their larger, smoothly 
,/ounded brain-case (a character which persists to extreme old 
age), relatively deeper rostrum, and larger teeth. • 

Teeth. — In all respects, except for their slightly larger size, 
the teeth resemble those of Apodemus sylvaticus, 

Bemarics. — The large general size, long hind foot,^and massive, 
angular skull servo to distinguish adults of this sj)ecies from 
individuals of Apodernm sylmticm. Immature specimens are, 
on the contrary, difficult to determine. The rel&tively limited 
distribution of th(^ large animal and the fact that it is not yet 
iJcnown to occur on any of the small islands where A. sylvaficm 
nas been found, are both circumstances which suggest the 
probability that Apodemm flamcollis has entered western Europe 
more recently than the small si)e(;ies. Members of the group 
occur in the Himalayas ; but it is not known how much further 
oast their range extends. 


Apodkmus flavicollis flavicollis Melchior. 

1834. Mus flavicollis Melchior, Den Dansko Staats og Norgos Pattodyr, 
p. 99 (Sielland, Denmark). 

1862. ? \Mus sylvaticiis] vrfc. nta.jor Haddo, Rciscn iin Siiden von Ost- 
Sibirien, t, p. 180 (Buroja Mountains). Part, specimens mentioned 
from Crimea which are probably tins form. 

1866. Mtm cellarius J. F. Fischer, Zool. Gart., vii, p. 153, April, 1806 
(near Luga, St. Petersburg, llussia). 

1874, Mus sylvaficus Lilljeborg, Sverigoa og Norges Kyggradsdjur, i, p. 263 
(description based on the largo animal). 

1894. Mus flavicollis de Winton, The Zoologist, 3rd sor., xviii, p. 441, 
December 1904 (part). 

1900. Mus sylvaticus typicus Barrott-Hamilton, Proc. Zool. Soo., London, 
p. 404. Not Mus sylvaticus Linnicus. 

1900. Mus siylvaticus princeps Barrott-Hamilton, Proc. Zool. Soc., London, 
p. 408 (Bustenari, in the Carpathians, N.W. of Bucharest, 
Roumania. Altitude 480 m.). Type in British Museum. 

1910. Mus sylvaticus and M. sylvaticus ptinceps Trouessart, Fauno Mamm. 
d’Europe, pp. 149, 153. 

Type locality. — Sielland, Denmark. 

Geographical distribution, — Continental range of the species. 

Diagnosis. -White of underparts usually pure and without 
much suffusion of slaty ; chest spot frequently not forming 
complete collar. 

Measurements. — Pour adults from Medelpad, Sweden : hind 
foot, 25, 25, 25 and 26. Adult male and female from Hillerod, 
Zealand, Denmark : head and body, 104 and 103 ; tail. 111 and 
104; hind f(x)t, 25 and 24; ear from meatus, 17 and 17 ’5. 
Adult male from Nysted, Lolland, Denmark : heiftl and body, 
100; tail, 132; hind foot, *27. Average and extrpjnes of five 
adults from Caterille, Haute-Garonne, Franco : head and body. 
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110 (106-114); tail, 106-2 (99-114); hind 24-8 (24-26); 
ear from meatus, 16-4 (15-18). Adult female from Bareges, 
Hautes-Pyren^es, France : head and body, 111 ; tail, 118; hind 
foot, 24-6 ; ear from meatus, 19. Average and extremes of six 
adults from Haute-Savoie, France (Lucinges and Cranves-Sales) : 
hdtd and body, 98-8 (95-103); tail, 100*3 (95-103); hind foot, 
25*5 (25-26); ear from meatus, 17-5 (16-20). Two adult 
females from Brunswick, Germany : head and body, 101 and 97 ; 
tail, 116 and 702 ; hind foot, 24 and 24. Average and extremes 
of five adults from the Harz Mountains, Germany : head and 
body, 106*8 (100-110); tail, 110*6 (102-117); hind foot, 25*3^ 
(24 * 4-26), Adult female from Konigsberg, Germany : head and 
body, 105; tail, 105; hind foot, 26. Adult male from Niesky, 
Silesia: heacl and body, 115; tail, 120; hind foot, 24; ear from 
meatus, 17*5. Adult female from Bustenari, Boumania (type 
of princeps): head and body, 108; tail, 115; hind foot, 25; ear 
from meatus, 18. Average and extremes of ten adults from 
Bustenari, lioumania: he^ and body, 109*3 (101-119); tail, 
108*3 (104-115); hind foot, 24*4 (23-25*5); ear from meatus, 
18*4 (17*5-20). Average and extremes of six adults from 
St. Cergues, Vaud, Switzerland: head and body, 108*5 (103- 
114); tail, 102*3 (98-111); hind foot, 25*9 (25*4-26*4). 
Average and extremes of four adults from Los Plans, Vaud, 
Switzerland i head and body, 102*7 (95-120) ; tail, 119*7 (115- 
125); hind foot, 25*7 (25-26). Adult male from Murgthal, 
St. Gallon, Switzerland: head and body,. 112; tail, 128; hind 
foot, 26*4. Two adult males from Faido, Ticino, Switzerland : 
head and body, 98 and — ; tail, 100 and 129; hind foot, 25 
and 26. For cranial measurements see Table, p. 832. 

Specimens examined, — One hundred and fifty-one, from the following 
localites * 

Sweden : Jemtland, 2 (U.S.N.M.) ; Herjedal, 1 (U.S.N.M.) ; Medelpad, 
Norrland, 4. 

Denmark: Hillerod, Zealand, B; Nysted, Lolland, 2 (U.S.N.M.). 

France: Ax-loa-Thormes, Ari^ge, 5 (B.M. and XJ.S.N.M.); Caterille, 
Haute-Garonne, 6 ; Bar^goa, Hautes-Pyr^n^es, 8 ; St. Paul, Basses-Alpes, 1 ; 
Lucinges, Haute-Savoie, 3 ; Cranves-Sales, Haute-Savoie, 4 ; Conise, Haute- 
Savoie, 2 (Mottaz). 

Germany : Brunswick, 3 (U.S.N.M.) ; Bahrenberg, Harz Mountains, 8 

S r.S.N.M.) ^ Bodethal, Harz Mountains, 6 (U.S.N.Mj ; Mauseklippe, Harz 
ountains, 5 (U.S.N.M.) ; Magdeburg, ^axony, 1; Tharandt, Saxony, 1; 
Strass, near Burgheim, Bavaria, 2; Niesky, Silesia, 1; near K5nigs- 
berg, 4. 

Austbia-Hunoaby *. Haida, Arva, Bohemia, 2; Mittelberg, Vorarl- 
berg, 3 ; Sohwaz, Tirol, 2 ; Hatszeg, Hunyad, 7. 

Boumania : Bustenari, Prahova, 15 ; Gageni, Prahova, 1 ; Comana, 1. 
Albania : Northern Albania, 2. 

Switzerland : Genova, 1 (U.S.N.M.) ; St. Cergues, Vaud, 7 (U.S.N.M.) ; 
Les Plans, Vaud, 3 (U.S.N.M.) ; Chesi^res, Vaud, 1 (Mottaz) ; Meiringon, 
Bern, 1 (U.SfN.M.); Sitterwald, St. Gallon, 1 (U.S.N.M.)*, Murgthal, 
St. Gallon, 8 (U.S.N.M.); Degersheim, St. Gallon, 1 (U.S.N.M.); Wild- 
kirohli, AppOftzell, 1 ; Aloula Pass, Grisons, 4 (U.S.N.M.) ; Julier-Hospiz, 
OrisoBB, 1 (U.S.N.M.) ; Vulpera^Tarasp,^ Grisons, 4 (Bothtehild) ; Vitznau, 
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3 (B.M. and U.S.N.M.); Gdsohoncn, Uri, 1 (Mottaz); Faido, Ticino, 4 
(U.S.N.M.) ; Lugano, Ticino, 5 (U.S.N.M.); Locarno, Ticino, 6. 

Greece : Athens, 6 ; Corfu, 3. 

• 

d, ?. M e d e 1 p a d, Norrland, Lord Liiford (p). 8. 10. 19. 28-29. 

Sweden. 

3d. Hillerud, Zealand, Den- 0. Thomas (c & p). 98.6.7.9-10.13. 

mark. * • 

2 d, 9. Ax-los-Thermes, Ari^ge, V. Builles (c & f). 8. 3. 27. 9-11. 

' France. 

6 d. Caterille, Haute-Garonno. O. Thomas (p). 6.* 4. 1. 48-53. 

{A, Bohert ) 

9. Bareges, Hautos-Pyrdndes. G. S. Miller (c). 8. 8. 4. 221. 

«^d, 9. C ran VOS - Sales, Haute- O. Thomas (p). 5.11.18.14-17. 

^ Savoie. (A. Bohert.) 

1 al. Tharandt, Saxony. Berlin Museum (e.) 93. 1. 1. 19. 

1. Niesky, Silesia. {W.Baer.) Lord Liiford (p). 99. L 9. 19. 

2 d, 9. Mittelborg, Vorarlberg, O. Thomas (p). 8. 11. 30. 9-11. 

Austria-Hungary. 

(Dr. F. Major.) 

5 d, 2 9. Hatszog, Hunyad, Tran- G. G. Danford (c). /3. 2. 2. 26-29. 31. 

sylvania. (3. 11. 8. 32-33. 

7 d, 8 9. Bustenari, Prahova, Ilou- Lord Liiford (p). 4. 4. 6. 26-40. 

mania. (W. DotUon.) 

(4. 4. 6. 34. Type of A. prinoeps Barrett-Hamilton.) 
9. Gageni, Prahova. Lord Liiford (p). 4. 4. 6. 25. 

iW. Dodson.) 

d, 9. North Albania. 0. Thomas (p). 5. 8. 4. 36. 

{L. Filhrer.) 

4 d, 2 9. Locarno, Ticino, Switzer- O. Thomas (c & p). 2. 7. 1. 18-18. 

land. 

2 d, 9. Vitznau, Lucerne. O. Thomas (c & p). 5. 8. 3. 16-18. 

3 d, 3 9. Athens. (O. Mottaz.) Hon. N. C. Boths- 8. 10. 2. 27-32. 

child (p). 

d, 2 9. Corfu. (C. Mottaz.) J. I. S. Whitaker (p). 8. 10. 1. 23-25. 


Apodkmus plavicollis wintoni Barrett-Hamilton. 

1894. Mm flavicollis do Winton, The Zoologist, 3rd ser., xviii, p. 441, 
December, 1894 (part). 

1900. Mm sylvaticus wintoni Barrett-Hamilton, Proc. Zool. Soc., London, 
p. 400 (part). Typo in British Museum. 

1910. Mus sylvaticus wintoni 'IVouessart, Fatine Mamm. d’Europo, p. 149. 

Type locality. — Craftonbury, Herefordshire, England. 
Oeographical distribution . — Great Britain; not yetfrecorded 
from Scotland. *' 

Diagnosis .- of underparts usually more tinged with 
slaty than in the Continental form ; chest spot usually forming 
a complete collar and continuing backward along m^ian line 
nearly to belly. 

Measurements . — Type (adult male): head and body, 110; 
tail, 112; hind foot, 24. Average and extremes of six adults 
from the type locality: head and body, 108*6 (102-415); tail, 
107*5 (92-115); hind foot, ^4*1 (2^25); ear from meatus, 
.17*6 (17-19). ^dult male from Woolpit, SuflTolk: toad and 
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Type of prcrtc^p^ Barrett-Hamilton. 
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body, 112; tail, 120; hind foot, 24. For craTnial measurements 
see Table, p. 835. 

‘ Specimens examined. — Twonty-two, from tho following localities in 
England : Hiding, Mill-on-Tyne, Northumberland, 1 ; Graftonbury, Here- 
fordshire, IS ; Ledbury, Hereford, 1 ; Bishopstone, Hereford, 3 ; Hereford, 
nck exact locality, 1; S wit bland, Leicestershire, 1; Oundle, Northampton- 
shire, 1 ; WodCpit, Suffolk, 1 ; Balcombe, Sussex, 1. ' 

Itemar1c8.~The British race of Apodemus flavicollis, though 
not a well marked form, seems worthy of recognition on account 
of the duller colour of the underparts and the more diffuse 
nature of the pectoral spot. ^ 

6. Riding Mill - on - Tyne, Rev. H. H. Slater 11. 1. 3. 413. 

Northumberland, (c&p). 

England. 

6. Graftonbury, Hereford- W. E. de Winton 0. 3. 12. 1. 

shire. (c&p). (Type of subspecies.) 

4 <J, G9, Graftonbury, Hereford- W. E. do Winton (p). 8. 10. 11. 1-12. 

2 juv. shire. 

<5, 9. Bishopstone, Hereford- H. N. Ridley (p). 85. 12. 29. 1-2. 

shire. 

6. Bishopstone, Hereford- Rev. S. O. Ridley 81. 1. 1. 4. 

shire. (c & p). 

d. Ledbury, Herefordshire. Col. J. W. Yerbury 11. 1. 3. 411. 

(c & p). 

d. Swithlaud, Leicestershire. F. A. Butler (c & p). 11. 1. 3. 410. 

9. Oundle, Northampton- Lord Lilford (c & p). 11. 1. 1. 1G5. 

shire. 

6. Woolpit, Suffolk. W. H. Parker (c & p). 11. 1. 3. 412. 


APODEMUS AGRARIUS Fallas. 

1778. Mus agrarius Pallas, Nov. Sp. Quadr. Glir. Ord., p. 95 (Berlin, 
Germany). 

1801. M[us] {igr[aritis'] alHrostris Bcchstein, Gemoinn. Naturgesch. 

Doutsohlands, i, 2d ed., p. 975 (Thuringen, Germany). 

1801. Afftts] agr[ariMs} maculatus Bechstein, Gemeinn. Naturgesch. 

Doutschlands, i, 2d ed., p. 975 (Thuringen, Germany). 

1810. Mus ruhens Okon, Lohrb. d. Naturgesch., in, pt. ii, p. 898 (Northern 
Germany). 

1857. Mus agrarius Blasius, Saugethiere Doutschlands, p. 324. 

1908. A[podemus'\ agrarius Thomas, Proc. Zool. Soe. London, 1908, p. 7, 
^une, 1%8. * 

1910. Mtis (AjMcmm) agrarius Trouessart, Faune ^lamm. d’Europe, 
p. 155. t 

Ty 2 )e locality. — Berlin, Germany. 

Geographical diatribution. — Eastern and central Europe, ^yest 
along the Baltic coast to Denmark. 

Diagrsoais. — Size and external appearance about as in 
Apodemm aylvaticus, but colour of upper parts more reddish, and 
back with*=a narrow, sharply defined, black median stripe ; skull 
with inte);orbital region conspicuously beaded, even in half-growr 
individuals; molars of about the same size as in A. aylvaticus, 

■ i 



APODEMUS 


837 


but with no iiiniute anterior cusp on outer side, and and 
Wg without cingulum-like outer ledge. 

External characters , — The general external form is less slendw 
and delicate than in the momljcrs of the Apodemns sylvaiicns 
group, the ear is shorter, reaching barely to eye, though not 
peculiar in structure, the feet are more rol>ust, ai^j^l the tait is 
relatively shorter and more coarsely arinulated. i^alms as in 
A. mjhatlcusy except that the two interiiiediat(3 tubercles arc^ 
relatively smaller. Feet with metatarsal portion relatively 
shorter than in A, sylmtkas^ but toes showing no peculiarities. 
, Plantar tulxjrcles rather small, vtiry sharjjly detined, the }K)stero- 
*external minute and sometimes obsoletcs ; sj)ace Ix^tween tuber(?les 
rugose, tliough rather less so than in A. sijloaticus. Caudal 
annulations very distinct, about fourteiui to the centiinetei- at 
middle ; caudal hairs essentially as i?i A. sylvaticns but less 
abundant, the pencil ill-defined. JVlammje : /> 2 — 2, i 2 — 2 = 8. 

Colour . — Upper parts a rexldisli brown betwec^n the russet 
and wood-brown of Ridgway, brighter posteriorly, more dull 
anteriorly, fading nearly to o(diraceous-bufi‘ on sides and cheeks ; 
ears and face between eyes and mu/iZzh^ noticeably tinged with 
hair-brown; a clear black nK^lian stripe al)out 3 mm. wide 
extends from region just behind eyes to within about 10 mm. of 
base of tail ; underparts and iniuu* surfaiu^ of legs dvdl white 
clouded by the slaty undercolour ; tail not bicolor, the general 
eftect hair-brown somewhat darkevr above than IxjIow ; feet vary- 
ing from pale drab to dull whitish. The 
young are essentinlly like the adults, ditler- 
ing only in a sliglit gejuu'al duhiess <;f 
colour. 

SknlL — In general appearance the skull 
resembles that of Apodeinus sylvafirus, but 
the brain-cas(5 is longer and narrower and 
the rostrum is shorter and more noticeably 
tapering. Profiles essentially as in tlie 
related species, but occiput more oblic|uely 
truncate, so that a greatcir portion of the 
supraoccipital is visible when skull is viewed 
from above. Interparietal with antero- 
posterior diameter as in A. syhaiicHs, but 
with lateral extremities abruptly and 
almost squarely truncate at region where 
bone has width of about 1 • 5 mm., thus con- 
siderably reducing transverse diameter; pos- 
terior border of interparietal lying along lambdoid suture, the outer 
anterior angles of the bone therefore encroaching on^parietals.* 
Margins of interorbital region conspicuously beaded, the raised 

* la Mus musculuSf which h«is a similarly ligulato interparietal, the 
lambdoid suture passes along the anterior border of the boue^, so that the 
parietals are not emarginated (fig. p. 866). 
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edge narro'vv and abrupt in acrults, lower in imftiaturo individuals, 
a faint but evident trace visible in sucklings; posteriorly the 
bead is continued along side of upper surface of brain-case as a 
slight ridge to lambdal suture, which it meets about 2 mm. 
beyond termination of interparietal. Anteorbital foramen some- 
wbat more widely open than in A. sylvaticus., Incisive foramina 
noticeably Shorter* and (relatively) wider than in the other 
European members of the genus, the posterior margin extending 
barely or not to level of alveolus of the anterior margin 
separated from alveolus of incisor by a distance fully ecjual to 
combined width of foramina. Auditory bullje more inflated than 
in Apod emus sylvatieus, so that hamular is nearly or quite iif' 
contact with inflated portion inste^id of with a contracted beak- 
like process as in the related species. While in general 
resembling that of Apodemus syhmticm tho mandible is readily 
distinguishable by the narrower less curved angular proctsss and 
the higher more curved coronoid, the extremity of which is 
distinctly above level of condyle. 

Teeth , — The teeth are noticmbly smaller than in Apodemus 
sylvaticus : alveolar breadth of ud scarcely more than one-third 
greatest width of palate between tooth-rows, the narrowness 
chiefly due to the relatively small size of the tubercles of the 



FlO. 1(»). 

ApiHlemuH offrariiig. Olifck-tcctli. 
X 10. 



outer row. Crown of slightly 
longer than that of ni^ and m** 
together, its area decidedly more 
than that of tho two other teeth 
combined. Crescents less curved 
than in A. sylvaticus, and showing 
less tendency to become joined by 
connecting ridges. First upper molar 
with <3 reduced to a mere appendage 
to the outer border of <2 ; t\ well 
developed, distinct, very posterior in 
position, this peculiarity together with 
the small size of /3 producing great 
distortion of tho anterior crescent; 
no supplemental loops in angles 


between <3 and t2 or t2 and fl. 


Rest of ^ooth essentially as in A, sylvaticus except for the 
flattening of the second cresconij and tho more abrupt rounding 
of the posterior border resulting from the complete absence of 
all trace of /9. Second upper molar with no trace of <3 and 
with re-entrant angle on outer surface of <6 so reduced that the 
tubercle is often practically entire. Third upper molar as in 
A, sylvaticus but with its elements even more indistinct, and ^6 
practically absent, the outer border of tooth consequently entire. 
Maxillary i^eeth essentially as in A, sylvaticus, but paired 
tubercles less distinct from each other and outer ledge with its 
rudimentary cusps in and nearly obsolete. 
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Measureimnts. — Average and extremes of eight adults from 
Berlin, Germany: head and body, 08*1 (97-112); tail, 78*5 
(^3-84); hind foot, 19*2 (18-21); ear from meatus, 11'2 (11- 
12). Average and extremes of five adults from the vicinity of 
Konigsberg, Germany: head and body, 107*8 (99-115); tail, 
76*4 (71-84J,; hind foot, 19*1 (18*6-19*8). . Adult male from 
Bustenari, Koumaiiia : head and body, 102 ; tail, 82 ; hind foot, 
18*5. For cranial measurements see Table, p. 839. 

c 

Specimens examined, — Sixty, from the following localities : — 

Germany: Berlin, 9 (B.M. and U.S.N.M.); Herronkrug, Magdeburg, 
Saxony, 8; Altenburg, 1; Zoschau, Saxony, 1 (U.S.N.^I.); Tausha, 
Saxony, 1 (U.S.N.M.) ; Bioberstoin, Saxony, 1 ; Saxony, no exact locality, 2< 
(U.S.N.M.) ; vicinity of Konigsberg, 32 (U.S.N.M.). 

Austria-Hungary ; Eszek, Slavonia, 1. 

Roumania : Bustenari, 1 ; .Gageni, 2. 

Bulgaria : Rustschuk, 2 (Andersen). 


llemarles, — This animal is immediately recognizable among 
European Muridm by the sharply de6ned black dorsal line, and 
among the smaller members of the family by the noticeably 
beaded margin to the interorbital portion of the skull. A similar 
colour pattern occurs in the structurally very different Sicista 
trizona, and as tlie ranges of the two animals partly coincide 
confusion may easily result. Suptu'ficially Sicifita trizona is 
perhaps most readily distinguished from A2>ode tints atjrarms by 
the prosonc.e of the large, tufted lobe at base of inner portion 
of oar capable of completely closing the meatus. 


3 (J, 5 9. Berlin, Germany. 

4(5. Herrenk^ug, Magdeburg, 
4 9 al. Saxony. 

9 Altenberg, Saxony. 

(Muschlcr,) 

1 al. Bieborstcin, Saxony. 

(Nitsclie.) 

1 al. Euzek, Slavonia, Hun- 
gary. 

6 Bustenari, Prahova, Rou- 
mania. ( W. Dodson.) 

<5, 9. Gageni, Prahova, Rou- 
mania. (W. Dodson.) 

9 




Dr. Tj. Ilcck (o it .i»). 
Dr. W. Wolterstorff 

(V. & V). 

E. R. Alston (p). 

Berlin Museum (e). 

Budapest Museum 

Lord Lilford (p). 

Lord Lilford (p). 

Purchased (Ver- 
reaux). 


7. G. 12. 1 S. 

92. 12. 1. 10 17. 

79. 9. 25. 42. 

93. 1. 1. 18. 

94. 7. 23. 1. 

4. 4. 6. 50. 

4. 4. 6. 51-52. 
63. 11. 16. 3. 


Gknus HICROUhrS Dehne. 

1841. Micromy^ Dehno, Micromys agilis, ein ncues Saugthier der Fauna 
von Dresden, p. 1. 

1857. Mus Blasius, Saugethioro Deutschlands, p. 309 (part). 

1905. Microvn^ys Thomas, Ann. and Mag. Nat. Hist., 7th ser., xv, p. 442, 
* May, 1905 (part). 

Type — Micromys agilis Dehne = Mus soricinus Her- 

mann. • 

geographical distrihutioit * — Ceijtral Europe a^nd Asia from 
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Groat Britain eastward ; in Em*opo iiortli to Scotland and 
Denmark, south to Italy and southern Franco. 

Diagnosis, — Skull diflbring from that of Apoihnnns in tho 
greatly reduced rostrum (distana^ from gnathion to lower edge 
of infraorbital foramen less than depth through lachrymnl region) 
/ind in the early ftwion of nasal bones along median line ; tcc^h 
essentially as in ApodenuiSj but with third outer tubercle 
obsolete ; ear with largo triangular valve capable of coiui)l(itcdy 
closing the meatus; tail preliensilo, bare above *at tip; two 
posterior palmar tubercles united in niedi?Mi line. 

» TtomiiHs. - genus is wcjll defined by the peculiarities <if 

Clie skull, ear, tail and ])alin. At ]>resent one siujcies only is 
known, the widely distributed harvest mouse. 

MICROMYS MINUTUS Pallas.* 

(Synonymy umlor subspoc;i(;s.) 

(ivogi'fijihical disirihniion , — Same as that of the genus 
Mirrownjs. 

Diin/nosls. — General character’s as in Iho genus ; size very 
small (ht)ad and laxly, 55 b) 75 jum. ; hind foot, 15 to IG mm. ; 
condyloliasal length of skull, IG to 18 mm.) ; colour above brown 
with a yellowish or I’usset tinge, below whitish ov bufly. 

External characters , — General form slemUr* and delicate, but 
head rather short and roiuid, owing f.o th() reiiuced condition of 
the rostrum. Ear low and roundcxl, extending barely half way 
to eye when laid forward, its height abiAo crown only about 
5 mm. ; lower jnrtion of com h with consy)ic,uous triangular 
lobe l3 mm. i?i height capabh) of (!omplet(?ly closing tho meatus ; 
surface of ear Gnely })ubesc(nt both inside and out, the meatal 
valve with a consj)icuous tuft of hairs lu^arly 5 mm. in length. 
Feet ndatively broader than those of Apodemns sglraticns, l)ut 
proportions of digits not ixuadiar ; palmar and i>lantar tubercles 
essentially as in Aimlcmus siflvaticus^ but posterior plantar 
tubercles relatively larger and niorcv elongate, and posbjrior 
palmar tul^ercles so enlarged that they are conllmuit along 
median line behind, forming with the thumb a single -tul)ercular 
mass oppos(xl to the balls of tho fingers. Tail prelieiiNflo, about 
as long as head and body, thinly haired below, more thinly 
above, tho distal fifth or sixth of upper surfaccj bare ; no true 
pencil, but an inconspicuous tuft usually projects Ixiyond under 
side of naked tip; aiinulations everywhere more <Hstinct an<l 
regular below than above, this especially true of prelumsile ter- 
minal area whore the rings are completely broken iJf),on dorsal 
surface ; at middle there are about sixteen to tho centimeter. 

Colour, — See descriptions of subspecies. ^ 

* 1771. Mua minutus Pallas, Beise durch vorschiedeno P»ovinzen deg 
•'BusBisohen Beichs, i, p. 454 (Banks the Volga, Kussia). 
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iSittZZ.— The skull differs conspicuously from that of all other 
European Murinm in the striking contrast between the short 
^ weak rostrum and the large, much elongated brain-case ; distance 
from upper border of infraorbital foramen to tip of nasal less 
than one-third that from foramen to posterior border of occiput, 
\iihile in other members of the sub-family it is nearly one-half. 
Doi'sal profile gnwlually rising and nearly straight from tip of 
nasals to intororbital I'egion (sometimes with a faint angle at 
middle of nasals), then broadly convex, slightly more gradually 
anteriorly than posteriorly, to interparietal, where a slight 
break in the profile is proflucod by the more abrupt convexity 
of the overhanging posterior portion of brain-case ; ventral 
profile without spticial features, essentially straight from incisor 
to condyle, except for the slight break caused by the auditory 
bulla?, l^raiii-case oval in outline when viewed from above, a 
little flattened posteriorly, the surface very smooth and evenly 
inflated ; posterior portion unusually dis- 
tinct from main part of brain-case, and 
almost marked off by a constriction at 
front of interparietal ; in posterior view 
I'bo middle portion of brain-(?as(i rises 
unusually high al)Ove interparietal, and 
^ A distance from lambdoid suture to upper, 

margin of foramen magnum is ui^usually 
1 7 rexlucod ; paroccijutal pi'ocesses very shoi’t, 

(r extending scarcely^ to level of lower lip 

of foramen ; floor of brain-case with no 
sjjecial features, the median ridge and 
. Eio. 170. lateral furrows well developed, the anterior 

mmufie*. width of basioccipital less than median 
length ; auditory bulla? rather largo, evenly 
inflated, without evident beak, the meatus relatively large, 
without lip except along anterior border. Interorbital region 
rather wide and short, smoothly rounded off at sides though 
tending to become slightly angular posteriorly in old individuals. 
Zygoma slender and weak, the arch without special features, 
the horizontal plate forming outer wall of anteorbital foramen 
rather narrow, producing a very inconspicuous forward projection 
on anterk^r border of zygomatic root when viewed from above, its 
own anterior border faintly concave and sloping obliquely forward 
from above downward. Nasals not peculiar in general form, 
their posterior border together with that of nasal branches, of 
pramaxillaries deeply and irregularly lacinate,* not extending 
noticeably behind lachrymal level. Incisive foramina relatively 
larger th®,n in Apodemus sylvaticusy their outer border nearly 
parallel, the posterior border extending to level of anterior root 
of m^y the anterior border separated from incisor by space equal to 
greatest width of single foramen! Anterior portion of palate ^ 
* Not Buccessfully reprosontod in flg. 170. 


EIO. 170. 

Micromytt minutiut, 
l<rat. size. 
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without • special ^wuHarities ; a slightly indicatei/ transverse 
ridge at level of posterior border of last molar ; niesopterygoid 
space beginning about 1 mm. behind this ridge, much narrower 
anteriorly than posteriorly, its margins straight to tip of haiiuilar, 
which is barely or not in contact with auditory bulla. Mandible 
essentially lik(5 th^t of Apodemns mflvaticm^ but with banely 
indicated swelling over root of incisor, more concave upper 
margin of angular process, and coronoid ^no^e abruptly hooked 
backward. • 

Teeth. — (leneral character of teeth much as in A'podemuB 
mjlvatimsy but upj)er incisor perhaps a little more compressed 
^and rof)t of lower incisor scarcely forming an appreciable 
protuberance bn outer side of mandible, llelativo size of upper 
molars more nearly as in Apodewm Kf/lrntiniH than as in 
A. (Kjrarius, but outline of intermediate Ixjtwcen that in 
these two species. Inn^r and outer tuberch^s about etpial in size. 
First upper molar with anterior crescent 
somewhat distorted, well devcilop^xl 
though closely crowded jigainst <1 some- 
what posterior in position, the throe tuber- 
cles loss contrasted in size than in the spcu*-ies 
of Apodemus ; no intcirmediate folds in 
narrow angles between bases of tul)crclos, 
but a rather well defined ridge from /I to 
inner base of to ; /G very larg(^, filling nearly 
the entire space o(?cupied by it and /9 in 
Apodemm Hylvatiem ; <9 reduced to a mere 
rudiment at posterior bas(? of #6 ; postero 

0. vternal margin of crown with slight thick- 
ening of the enamel as in Apodevms sylvatkns ; /S an<l /7 showing 
no special peculiarities. Second upper molar with first crescent 
represented by a minute though evident tl^ and a small /I ; second 
crescent with simple <6 about equal in size to /4 ; third crescent 
with barely indicated /9 and small t7. Third upper molar much 
as in Ajmdemuft Bylvaticusy its crown showing traces of tubercles 

1, 4, 5, 7 and 8. Maxillary molars as in Apodemutt syhatients^ 
but outer ledge of and Wg slightly developed and without 
evident cusps. 

ReinarlcB . — Two well inarkcxl rac(JS are recognizrfikj among 
the harvest mice of western Europe. True Micromyn mh^tns is 
apparently not found in this region. 




Fid. 171. 

Microm-HH m i tui hiM. 
(lioek-lBctli. X JO. 


KEY TO THE EUROPEAN FORMS OF MICROMYS MINUTUS. 

Head and shoulders reddish brown, essentially • 

concolor with back (England and western 

continental Europe) , M. minutm Honcinwt p. 844. 

Head and shoulders greyish, noticeably contrasted 

with reddish brown back (Hutigary and Rou- , , 

mania) 2 *rateiins, p. 846. 
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Micuomys minutus sobicinus Hermann. 

1780. Mils soricinus Hermann in Schrebor, Saugethiore, iv, p. 661, 
pi. CLXxxiii B. (Strassburg, Germany). 

1785. [Mus] triticcus Boddaert, Elenchus Anim.,‘i, p. Ill (Hampshire, 
•* England). •« 

, 1789. Mus minimus White, Nat. Hist, and Antiqu. of Solborne, p. 43; 
described, pp. 38, 34 and 39 (Sclboriie, Hampshire, England). 

1792. Mus mcsifjrius Kerr, Anim. Kingd., p. 230 (Hampshire, England). 
1794. ^^Mus avenarius Wolf, Vorsucho die Feldmauso zu vertilgon, p. 16, 
315,” Hermann, Obsorv. Zool., p. 61, 1804 (Locality not men- 
tioned). 

1804. Mus pendtUinus .Hermann, Observ. Zool., p. 61 (Strassburg, Germany). 
1804. Mus parvulus Hermann, Obsorv. Zool., p. 61 (Strassburg, Germany). 
1816. ? Mus arvensis Leach, Syst. Catal. Spec. Indig. Mamm. and Birds, 
Brit. Mus., p. 7 (Nomon nudum: “Harvest Bat”). 

1822. Mus campesiris Desmarest, Mammalogio, pt. 2, p. 543 (Franco). 

1832. mcridionalis Costa, Fauna del Regno di Napoli, p, 13 (Vicinity 

of Naples, Italy). 

1840. Mus minalus Sohinz, Europ. Fauna, i, p. 70. 

1841. Miermnys arjilis Dehno, Micromys agilis, ein neucs Siiugthior der 

Fauna von Dresden, p. 1 (Dresden, Germany). 

1841. Mus oryzivorus do S^dys-Longchamps, Atti della soconda Riunione 

dogli Scionziati Italian!, Torino, 1840, p. 247 (Rice fields of 
Lombardy, Italy). 

1842. Mus pumiluH F. Cuvier, Hist. Nat. dos IMammif., Tabl. g6n. ot 

M6th., p. 4. Described in fasc. xxxii, October, 1821 (Vicinity of 
Paris, France). 

1857. Mus minulus Blasius, Siiugcthioro Deutschlahds, p. 326. 

1900. Mus mimitus agilis Barrott-Hamilton, Ann. and ^Tag. Nat. Hist., 
7th sor., V, p. 529, Juno, 1900 (Brunswick, Germany). 

1900. Mus minulus campesiris Barrett-Hamilton, Ann. and Mag. Nat. 

Hist., 7th sor., v, p. 529, Juno, 1900 (Waremmo, Li6gc, Belgium). 
1900. Mus minulus minimus Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., v, p. 530, Jime, 1900 (England). 

1910. Mus (Apodemus) minulus agilisy M, (^l.) minulus campestrisy M. f.l.) 
minulus minimus and M. (.4.) meridionalis Trouossart, Fauna 
Mamm. d’Europe, pp. 156, 157. 

Type locnlity, — Strassburg, Germany. 

OeoyrapMcal distribution, — Central Europe from Great Britain 
to easterfi Germany, and from Scotland (Aberdeenshire) and 
Denmark south to Italy and southern France. 

Diagnosis, — Colour of upper parts essentially uniform through- ^ 
. out, the shoulders, neck and head never conspicuously greyish. 

Colour, — Winter pelage (England and Switzerland) : upper 
parts a nearly uniform reddish brown approaching the tawny of 
Bidgway but more vivid, especially along median region ; neck 
and head sometimes not so bright as back, but never sufficiently 
so to produce any marked contrast; sides of body and outer 
surface of ^ legs fading toward V)chraceous-buff; back very 
iQConspicuously sprinkled with black-tipped hairs; earconcolor: 
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with sides ; underparts and inner surface of legs dkill white to 
base of hairs, or with a slaty under-tint, the line of demarcation 
along sides sharply defined ; feet, a light, indefinite yellowish 
brown ; tail obscurely bicolor, the hairs everywhere ochraceouS- 
buff, the skin light brown below, dark above. Summer pelage 
(Germany) : up^)er^ parts noticeably darker and dulltjr than^ in 
winter, approaching the ruaset of Ridgway, but with a tinge of 
rufous ; sides dull cinnamon ; underparts dull ocliraceous-buff, 
the line of demarcation along sides inconspicuoi^S) the median 
line, especially of chin and throat, often with traces of white in 
the form of ill-defined lines and blotches ; feet and tail as in 
J winter, but more thinly haired and therefore more obscurely 
coloured. 

Meamrernonta . — Two adult males from Norfolk, England : 
head and body, G4 and 65 ; tail, 61 and 58 ; hind foot, 15 and 
14; ear from meatus, 9 and 8. Adult male and female from 
Waremme, Belgium : ht^ad and body, 68 and 70 ; tail, 60 and 
65; hind foot, 14 and 16. Average and extremes of ten adults 
from Brunswick, Germany: head and body, 68 ‘5 (68-76); 
tail, 59*7 (51-70); hind foot, 14*9 (14-16). Adult male from 
Pavia, Italy; head and hcnly, 63; tail, 72; hind foot, 15*4; ear 
from iiuiatus, 10. For cranial measurements see Table, p. 847. 


Specimens examined, — Eighty-seven, from the following localities : — 
Enoland: Haddiscoo, Norfolk, 11; Swaitham, Norfolk, 2; Mothwold 
Fen, near Brandon, Norfolk, 1; Oongham, Norfolk, 1; eastern Norfolk, 3; 
Norfolk (no exact locality), 3; Cambridgeshire, 1; Colchester, Essex, 6; 
Kingsbury, Middlesex, 1 ; Somersetshire, 1 ; Totton, New Forest, 1 ; 
Hampshire, 1 ; no exact locality, 2. 

Fraxck: T?:tupos, Doubs, 6 (Mottaz); Rugles, near Kvreux, Eure, 2 
(U.S.N.M.). 

Belgium: Warommo, LiC*ge, 3 (C.S.N.M.). 

Germany: Holstein,!; Brunswick, 27 (U.S.N.M.); near Kbnigsborg, 9 
(U.S.N.M.) ; Strasshurg, 1. 

Switzerland: St. Fiden, St. Qallen, 1 (LT.S.N.M.). 

Italy : Pavia, 4 (Ghidini). 


BcmarTcs, — For the present it seems necessary to i*egard all 
the liarvest mice of western Europts, including England and 
northern Italy, as belonging to a single race. The differences 
which have been observed to exist, notably between British and 
German specimens, prove to be merely seasonal. ^ 


4 (J, 9 


1 . 

3cf. 


1 

4<f,2 9. 


1 . 


lal. 


Haddiscoe, Norfolk, Eng- G. Barrett-IIamilton 
land. (L. C, Forman,) (p). 

Congbam, Norfolk. Oxley Grabham (c & p) . 

Norfolk. G. Barrett-Hamilton 


iOxUv Qrahliam,) 


(P). 


11. 1. 2. 124 128. 


11. 1. 3. 414. 

11. 1. 2. 129-131. 


Cambridgoshire. J. Baker (c & i*). 39. 9. 29. 31, 

Colchester, Essex. Dr, Henry Laver 3. 4, 8. 1-0. 

(c & p). 

Kingsbury, Middlesex. E. R. Alston (p). 78. 9. 25. Gl. 

(J, L, Harting.) • 

Totton, Hampshire. E. B. Wharton (c & p). 83! 4. 30. 1. 
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1. 

Som4rset. {HUgel.) 

E. R. Alston (p). * 

79. 9. 25. 62. 

1. 

Holstein, Germany. 

Purchased (Brandt). 

47. 4. 6. 2. 

1. 

Strassburg, Alsace. 

C. Mottaz (c). 

8. 8. 10. 90. 


Micromys MiNUTUS PRATENSis Ockskay. 

1831. Mm prck*emis Ockskay, Nova Acta Phys.-Med. Acad. Cods. Loop.- 
Carol. Nat. Cur., xv, pt. ii, p. 243, pi. lxviii (Western Hungary). 
1882. Mus arundinaceus Petdnyi, Termoszotrajzi Fiizetek, v, p. 142. 

1900, Mm minitlm pratensis Barrett-Hamilton, Ann. and Mag. Nat. Hist., 
7th ser., v, p. 530, Juno, 1900. 

19l0. Mm (Apodetmis) rmmUus pratensia Trouessart, Faune Mamm. 

d’Europo, p. 157. ■ 

Type locality, — Western Hungary.* 

Geograpical distribution, — Hungary and Kouinania ; limits of 
range not known. 

Diagnosis. — Similar to Micromys minutm soricAnus, but head 
and anterior half of body decidedly greyish. 

Colour. — Posterior half of hack together with outer surface 
of hind logs as in M, soricinus. Head and anterior half of body 
a huffy grey, darker and more brownish along median dorsal 
region, lighter and more nearly smoke-grey on sides of neck and 
shoulders, deepening gradually to a huffy ochraceous posteriorly. 
Underparts and inner surface of legs sharply defined creamy 
white, to which the slaty basal portion of the hairs imparts a 
bluish tinge. Feet a dull indefinite huffy brown. Tail rather 
sharply bicolor, dark brown above, pale huffy below. 

Measurements. — Adult female from Gageni, Roumania : head 
and body, 68; tail, 55; hind foot, 14*5; ear from meatus, 9. 
Four adults from Csallokoz-Soraorja, Pressburg, Hungary : hind 
foot, 13-2, 13-6, 14 and 14. 

Specimens examined, — Nine, from the following localities : — 
Austkia-IIungary : Csall6koz-Somorja, Pressburg, Hungary, 6 ; Cepin, 
near Eszek, Slavonia, 2 fin spirit). 

Koumania : Gagoni, Prahova, 1. 

Bemarlcs, — The few specimens examined indicate that this is 
a well-defined race. 

G. Csallukoz-Somorja, Press- Budapest Museum (e). 94. 3. 1. 53-58. 
burg, Hungary. ^ , 

2 al. Cepin, Slavonia. Budapest Museum (e). 94. 7. 23. 11-12. 

9 Gageni, Prahova, Bou- Lord Lilford (p). 4. 4. G. 49. 

mania. (W. Dodson.) 


* ^^Fro^uontius occurrit in Comitatua Nittrienses, valle Vagi.*’ 
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Genus EPIMYS Trouessart. 

,1857. Mus Blasius, Saugethiere Deutsohlands, p. 309 (part). 

1867. Rathis Fitzinger, Sitzungsbor. kais. Akad. Wisseusch. Wien, Math.- 
Naturwiss. Olasse, lvi, p. 63 (not of Donovan, 1827). 

1^1. Kpimifs l^rouessart, Bull. Soc. d’fjtudes Sci. d’Angors, x. p. 117 
(sub'genus). Type by subsequent selectioii Mjis rattus Linnasus. 
1910. Emmys Miller, Proo. Biol. Soc. Washington, xxiit, p. 68, April 19, 
1910. 

« 

Type speeies, — Muh rattm Linmuus. 

Geographical difttrihution . — Originally confined to the temperate*, 
and tropi(;al portions of the Old World, but now essential!^ 
cosmopolitan through the artificial dispersal of two species. 

Charactern . — External form, skull, and teeth with no special 
modifications; molars slightly gi*aduated in size from first to 
third, the anterior tooth not tending to assume the main 
function of the tooth-row, the posterior tooth not tending to 
disappear ; enamel foldings of upper molars directly referable to 
a simple 9-cusped pattern an<l its rciduetions, the outer margin of 
and never with more than three cusps, the inner margin 
of the same teeth never with more than two cusps ; with five 
roots, its first lamina not distortcnl by the backward displacement 
of t\ \ iippc^r irujisor compnjssed, set at sucjh an angle that its 
outer side is worn smoothly away by action of lower teeth. 

Bemarlcs, The genus Ejnwyft is the mast widely distributed 
and abundantly represented group in ,tho sub-family Murinse. 
As here defined it contains the great mass of the Asiatic, 
Malayan and African species, several hundred in number, to 
wliicli the generic name Mus has during recent years gradually 
liecomo restricted. Only two of these occur in Europe. 

KKY TO THE EUROPEAN FORMS OF EPIMVS. 

Greatest breadth of brain-case across lateral ridges 
about equal to length of parietal measured 
along ridge ; first lamina of ?w‘ and terminal 
heel of oir with no well developed outer 
tubercle; external form rather heavy; tail 
decidedly shorter than head and body (Nor- 
way rat) E. norvegicus^ p. 858. 

Greatest Breadth of brain-case across lateral ridges 
decidedly more than length of parietal mea- 
sured along ridge; first lamina of w} with 
distinct outer tubercle usually almost as large 
as inner tubercle; terminal heel of with 
evident though incompletely separated outer 
tubercle; external form slender; tail about 
equal to head and body (usually a little longer) E. rattus^ p. 849. 

General ^colour slaty black, the underparts dark 

slaty grey (Distribution general) E. r. rattwi, p. 853. 

General oalour brown, the underparts bufiy or 

greyish (Southern)... i. E, r. alexandrinua, p. 864, : 
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EPIHYS RATTUS Liuiiwus. 

(Synonymy under subspecies.) 

Geogniphicnl diafrihHtlon . — Originally confined to the north 
temi)eratc portions of the Old World ; now essentially eos«io- 
politan through arfifieial dispersal. * 

Diagnosis. — Skull with brain-case broad, its greatest breadth 
across lateral ridges decidedly more than lengtfi of parietal 
measured along ridge ; anterior upper molar without trace of 
cingulum at anterior border of crown ; first lamina of with 
idistinct out(‘r tubercle usually almost as largo as inner tubercle ; 
terminal heel of with evident though incompletely separated 
outer tub(?rcle ; ’ first and second lower molars usually with 
evident small supplemental tubercles at outer extremity of 
furrows ; form slender ; tail alK)ut' as long as }M5ad and body 
(usually somewhat longer) ; ear when laid forward extending 
about to middle of eye ; hind foot of adults usually under 
40 mm. in length ; condylobasal length of adult skulls usually 
38 to 43 mm. 

E.tieru(il characters . — (leneral form rather sleiidc^r, the tail 
usually longer than head and laxly and iievcii*, unless injured, 
noticeably shorter. Hejid slender, tapering anteriorly, tho oar 
rather large, (^xtemding about to middle of eye wlum laid 
forward, its sul)stan<;e thin and somewhat tr/inslucent, its 
general outline broadly oval, tho basal portion of anterior bordcjr 
folded backward (inward) ; j)ost(n*ior border of meatus with 
barely indicated ridge ; surface of ear finely pa[)illose and very 
inconspicuously pulwsc(mt. Muzzle jxwi small but w(dl rlefin(3d, 
with deep median groove continuous with cleft in upper lip ; 
nostril cn^scefitic, its inner and lower margins swollen, forming 
an ill-d(jfined, wart-like excrescence lx)loWi Feet iiKKlerately 
largo, with no special peculiarities of form. Front foot with 
inner digit rfxluced to a mere tuliercle with rudimentary nail not 
extending to its edge ; outer digit slightly shorttjr than second, 
the third and fourth sub equal, .slightly longer than second ; pads 
live, large, distinct, that at base of outer toe with sliglitly 
developed supplemental tubercle at outer Ixise. Hind foot with 
inner digit extending to middle of first phalanx of swxmd digit, 
■ outer digit somewhat longer, the second, third and fourth 
sub equal and longest ; pads six, the postero-ipternal m(»re than 
twice as long as broad, widest in front, narrowing postcsriorly, 
the postero-external well developed, fully one-third as large a.s 
that at base of outer toe; p*wls at bases of inner and outer toon 
with rudimentiiry supplemental outer tubercles ; sur^icti of sole 
naked, 8mcx)th except l)etween pads, wIkjhj it is noticeably 
wrinkled. Claws simple, curved, those on hindjfecjt largest. 
. Tail slightly four-sided, uBiforraly and very thinly haired 
throughout, the tip with no distinct pencil; anniTlations , well 
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defined, regular, about uiuo to the ceiitiiueteu at middle ; length 
of hairs equal to about one and bne-half width of rings. Fur 
soft but interspersed with numerous coarse hairs which impart 
it a somewhat harsh quality ; with a lens these coarse hairs 
are seen to be very slender bristles, distinctly grooved on the 
ujjper side. Mamime : p 2 — 2, t — .*1 = 10. 

(7o/oMr. -f -The two main tyjies of colour ‘are (1) dark slaty, 
becoming almost blackish on back, and (2) light brown above, 
pale buff or Jight grey below. All possible intermediate stages 
exist (ronnecting the two extremes. 

Shf//, In general features the skull shows no marked 
peculiarities. Dorsal profile faintly convex throughout, but,* 




dattenod over jMJsterior half of^ nasals, between orbits and on' 
posterior half of brain -case ; occiput squarely and almost perpen- 
dicularly truncate ; ventral profile nearly flat. Brain-case squarish 
in outline when viewed from above, but slightly longer than 
wide and somewhat narrowed posteriorly, the sides of its upper 
surface marked by conspicuous longitudinal ridges continuous 
with the overhanging interorbital beads. The greatest width 
of brain-caijg across these ridges is distinctly greater than length 
of parietal measured along ridge.* No trace of sagittal crests 
but a low ridge-like lambdal crest present in old individuals and 
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a knife-like median occipital crest from interparietaf to foramen 
magnum. Interparietal large, its anterior border nearly straight, 
though usually forming a median point, its posterior Ixirdtfi* 
strongly convex. Occiput rather broad and low when viewed 
from behind, but central portion of brain-case not rising irtm- 
spicuously above it ; paroceipital processes slendei^ and raMier 
long, extending beyond level of lower lip of foramen. Floor of 
brain-cas(j with no special features ; width of basioccij)ital alofig 
anterior border scarcely half median length ; Auditory bulla 
moderately large, evenly inflated, its greatest diameter about 
8 mm., meatus with thickened edges but not tubular. Tnter- 
ferbital region contracted, its least breadth less than that of 
rostrum over roots of incisors, its margin overhanging and 
conspicuously beaded, the beads passing into laferal ridges of 
brain-cas(i b(^hind a slight though evident anghj at suture between 
frontal and parietal. Zygoma rather sk^nder, not (expanded or 
noticeably flatUiiuHl, strongly Isuit downward, its lowest point 
usually opposite nv^ ; anteriorly the arches are not abruptly 
spreading, so that greatcist zygomatic breadth is at glenoid level ; 
plate forming outer border of anteorbital foranKMi well d(ivek)ped, 
its anterior border vertical below, broadly rounded above. 
Rostrum much dee})er than broad but without special j)eculiarities 
of form ; nasals truncate or bluntly pi)inted jiosteriorly, extend- 
ing banjly to latrhryinal level, somewhat oxeeed(}d by nasal 
branches of ])remaxillaries. Incisive foramina parallel sided, 
rather short and wide, their posterior border extending to level 
of anterior root of 'm\ their anterior extremity falling short of 
incisors by a distance ef|tial to about oiu? and one-half times the 
width of the two foramina together. Palate extending notice- 
ably behind level of m'K Mesopterygoid space slightly wider 
posteriorly than antcrioi ly, truncate or double rounded in front, 
the haniulars slightly turned outward, not in contact with 
bulke ; ectopterygoid well develoijed, tilted noticeably upward 
from within outward (skull viewcnl from Indow). Mandible 
robust, with no siwcial peculiarities ; coronpid process directed 
strongly backward, slightly curvcMl, its extremity rising notice- 
ably above Icsvel of condyle. 

Tfeth. — Te(5tli moderately large relatively to size of skull ; 
upper molars with outer tul)ercles well developed, nearly as large 
as those on inner side, the crescents rather flat but evident 
and showing little tendency to distortion. Incisors stnmgly 
compressed, without special peculiarities, the cutting .surface of 
upper tooth vertical, flat, its edges entire. First upixjr molai* 
5-rooted, the anterior root largest, strongly projecting forward 
beyond base of crown, the median inner and raeciian enter nj»>ts 
smallest ; crown barely as long as that of and wi * together, 
its area about equal to that of the succeeding teelii ; anterior 
border of crown smooth, witAi no trace of cingulum^ or minute 
cusps; first lamina moderately and evenlv crescentic, 
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the outer tifbercle nearly as large as <1, and only a little anterior 
to it in position, both small tubercles well defined from t2, the 
119 -entrant angles deep and without supplemental folds; second 
lamina essentially like first, not connected with it by longitudinal 
ridges, /6 entire ; third lamina completely distinct from second, 
/9 well developed, about as large as tS, tl absent. Second upper 
molar with first lamina represented by large /I ; second and third 
laminse essentially as in the third with well developed /9 
nearly as largo as that of preceding tooth and marked off from 
<8 by a distinct re-entrant angle. Third upper molar with largo, 

distinct, terete tl, small /4 and <5, the 
latter joined by an obsolete <6 to outei^ 
extremity of <8, the only remnant of 
the third lamina ; as the crown wears 
away the second and third lamina? 
assume the form of a narrow loop, the 
two limbs of which are separated by a 
de(5p re-entrant angle. Anterior lower 
molar with crown scarcely as long as 
those of the two succeeding tecsth, its 
area also less ; first lamina narrower 
than second, its posterior border nearly 
straight, its anterior border with deep 
re-entrant angle on outer side of 
middle ; second and third laminae essentially alike, more strongly 
cmrved posteriorly than anteriorly, the division into two tubercles 
ill defined ; terminal heel small, compressed ; a small terete 
tubercle usually present at outer edge of ^pace between second and 
third laininjfi, and a similar though smaller tubendc? occasionally 
present in that between first and second. Second lower molar 
essentially like first without anterior lamina, the outer border with 
small supplemental tubercle at anterior base of first lamina, and 
anoth(?r usually less well developed in space between laminae. 
Third lower molar with two lamime, the anterior of which shows a 
faint indication of division into two tubercles, the posterior similar 
to the posterior heel of the other teeth but considerably larger. 

liemarhs , — Though now so completely intermingled in many 
localities that exact determination of specimens is often im- 
possible, ihere seemS no good reason to doubt that t^yo geo- 
graphical races of E^nniys ratlm ]^ave established themselves in 
western Europe. True rattus, the blackish, slaty-bellied form, 
is a northern animal, normally occurring in a climate similar ’; 
to that of central and northern Europe. The buff-bellied 
foiTTi, Epimys rattm ale.xandrinm, is normally more southern in 
.its range,, finding its optimum conditions, so far as Europe is 
concerned, in the Mediterranean region.* Individuals of each 

* In the ITuited States it appears never to become naturalized north of 
the limits of the Lower Austral life zofie, while E. rattm ^ is or has been 
locally common in the Transition and Canadian zones. 
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form have been al’tificially though unintentionally tfansplanted 
into the are<a of the other, and to tliis eircunistance, rather than 
to individual variation or normal intergradation, should bg 
attributed the int(!rmcHliate specimens now so abundantly found. 


Epimys rattus rattus Linna»us, 

1758. [Afws] rattus Linnnfiua, Syst. Nat., i, 10th ed., p. 01 (Sweden). 

1838. Mus tectorum var. fuliginoms Bonaparte, lconogr.*Faun. Ital., i, 
fasc. 3, pi. 22, fig. 1 , name on ifiate only (Italy, no exact locality). 
1842. Mus siihaHrnleus Lesson, Nouv. Tabl. du K^gno Anim., Mamm., 
• p. 138 (Bochefort, Charente-lnf^rieure, France). 

1857. Mus rattus Blasius, Saugethiere Deutschlands, p. 817. 

1867. Hattus domesticus Fitxiiiger, Sitzungsher. kais. Akad. Wissensch. 
Wien, Math.-Naturwiss. Classo, LVi, pt. i, p. 04 (Substitute for 
rattus), 

1807. [Rattus domesticns\ fusens Fitzinger, Sitzungsber. kais. Akad. 

Wissensch. Wien, Math.-Naturwiss. Classo, lvi, pt. i, p. 04 

(Germany). 

1807. [Rattus dmuestiens] varius Fitzinger, Sitzungsber. kais. Akad. 

Wissensch. Wien, ^lath.-Naturwiss. Classe, nvi, pt. i, p. 64 

(Germany). 

1807. [Rattus domesticus} fnlvaster Fitzinger, Sitzungsber. kais. Akad. 
Wissensch. Wien, Math.-Naturwiss. Classe, rA'i, pt. i, p. 64 
(Austria and Germany). 

1867. [Rattus domesticus} alhus Fitzinger, Sitzungsber. kais. Akad. 

Wissensch. Wien, ^lath.-Naturwiss. Classo, liVi, pt. i, p. 05 

(Austria, Hungary, Germany). 

1867. [Rattus domesticus} ater Fitzinger, Sitzungsber. kais. Akad. 

Wissensch. Wien, nvi, pt. r, p. 05 (Germany). 

1902. Mus alexandrino-ratiiis Fatio, Revue Sujsse do Zoologio, x, p. 402, 
December 30, 1902 (Ticino, Switzerland). See Mottaz, Bull. Soc. 
Zool. do Geneve, i, p. 163, November 35, 1908. 

1905. Mus rattus ater ^lillais, Zoologist, 4th scr., ix, p. 205, June, 1905 
(London, Kngland). Typo in British Museum. 

1908. Epimys rattus Satunin, Mitth. Kauk. Mus., Tiflis, iv, Lief. 1-2, 

p. 112. * 

1910. Mus (Epimys) rattus and M, (E.) rattus ater Trouossart, Faune 
IMamm. d’Furope, p. 148. 

Type locality. — XJpsala, Sweden. 

Geographical distribution. — Kurojxj north of the Mediterranean 
region ; occurring in isolatc^cJ colonies and every wliens l)eing 
replaced by Epimys norvegicus. 

Diagnosis, — General colour slaty, the back darker, frequently 
almost black. 

Measurements. — Adult male and female from South llonald- 
shay, Orkney Islands: head and body, 189 and 188; tail, 206 
and 205 ; hind foot, 36 • 7 and 36 ; ear, 24 • 5 and 24. Adult 
male from Lundy Island, Devonshire : head and body,* 209 ; tail, 
233; hind foot, 40; ear, 25*5. Adult male frmn London, 
England (tyj)e of ater Millais)^: head and body, 235 ; ** tail, 235 ; ♦ 

* From Millais. 
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hind foot, ; ear, 25.* Adult female from Hatszc)^, Hunyad, 
Austria-Hungary : head and body, 190 ; tail, 225 ; hind foot, 38. 
ifor cranial measurements see Table, p. 856. 


Specimens examined, — Twenty, from the following localities 
Scotland ; South Konaldshay, Orkney Islands, 5 (Edinburgh). 
England: Great Yarmouth, Norfolk, 1; Tripg, Hertfordshire, 1; 
London, G (Including type of aiei' Millais) ; Lundy Island, Devonshire, 2. 
France : Sark, Channel Islands, 1. 

Switzerland : No exact locality, 1. 

AusTRTA-iru?<GAUY: Hatszeg, Hunyad, 2. 

Portugal : San IMiguel, Azores, 1. 


.1st. 

Groat Yarmouth, Norfolk, 
England. 

9 St. 

Tring, Hertfordshire. 

2 St. 

London. 

.1, 1 al. 

London. 

st. 

London. 

cl. 

London. 

2 S, 

Lundy Island, Devonshire. 

V. 

Switzerland. (Nager.) 

<1,9. 

Hatszeg, Hunyad, Tran- 


sylvania. 

<1. 

San IMigu el,. Azores. 

(ir. B. 0. a rant) 


W. Ti. Butterfield 4. 1. 22. 1. 

(c & p). 

Hon. N. C. Boths- 
child (c & p). 

A.Stodall (c&p). 

C. J. Wilson (c & p). 

E. Bidwoll (c & p). 

J. G. Millais (p). 

(Type of nter IMilJais.) 

T. A. Coward (c & p). 7. 12. 19. 1-2. 
E. H. Alston (p). 70. 9. 2/). 40. 

C. G. Danford (c). Jl. 2. 2. 22-24. 


1. 5. 22. 8. 


SG. 4. 5. 1-2. 
2. 4. 4. 1. • 

6. 7. 28. 1. 


Hon. W. Rothschild 8. 0. 5. 15. 

(i0. 


EpIMYS RATTUS ALKXANmilXUS Gooffroy. 

1803. Mns alexandrinus Geoffrey, Catal. Mammif. du Mus, Nat. d’Hist. 
Nat., Paris, p. 192 (Egypt). 

1814. Muscnlm frugveorus Rafinesque, Precis dos D6couv. ct Travaux 
Somiologiques, p. 13 (Sicily). 

1825. Mus tectorum Savi, Nuovo Giorn. de’ Lottcrati, Pisa, x, p. 74 (Pisa, 
Italy). 

1827. Myoxns siculte Lesson, Man. de Mammalogio, p. 274 (Substitute for 
MuscuIuh frugivorua Rafinesque). 

1841. Mns sylvestris Pictet, M6m. Soc. Phys. et d’TTist. Nat., GentVo, ix, 
p. 153 (Near Geneva, Switzerland). Alternative for Icucagaster, 

1841. Mus leucogaster Pictet, M6iri. Soc. Phys. ot d’Hist. Nat., Gen5vo, ix, 
p. 154 (Near Geneva, Switzerland). 

1841. [Mns] nenwralis do S^lys-Longchamps, Atti della seconda Riunione 
degli Scienziati Italiani, Torino, 1840, p. 247 (Near Geneva, 
Switzerland). Accidental substitute for sylvestris Pictet. 

1846. Mus f.icieti Schinz, Synops. Mamm., ii, p. 142 (Substitute for fmeo- 
gaster Pictet). 

1867. Mm alexandrinus Blasius, Saugetniere Deutschlands, p. 31G. 

1882. [Mus rattus] intermedins Ninni^ Atti del reale Inst. Voneto, 6th ser., 
VII, p. 674 (Venice, Italy). 

1910. Mus (Epimys) rattus infermedius and M. (E,) rattus alexandrinus 
Trouessart, Faune Mamm. d’Europe, pp. 143, 144. 

locality, — Alexandria, Egypt. 

(Tcoyrapfm'al distribution , — Meiliterranean region ; everywhere 

abundant and not tending to be replaced by Epimys norvegirus, 

* * From Millais. 
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Dtafjfnoftis , — Upper piirts light brown ; imderpaf t5j strongly 
contrasted pale buff or light grey. 

Meamrcnwnts , — Two adult females from near Kiir.es, OartJ, 
France: head and body, 180 and 199 ; tail, 222 and 250; hind 
foot, 36 • 5 and 38 * 5 ; ear, 24 and 27. Two females from Sorrento, 
Italy: head and lyxly, 177 and 178; tail, 243 and 217 ; Imnd 
foot, 37 and 37. Average and extremes of ton ^adults from 
Sorrento, Italy: hejwl and Inxly', 190*7 (181-202); tail, 221 
(203-244) ; linid foot, 36 (35-37). Average and extremes of 
six adults from Palermo, Sicily: head and Ixxly, 202*5 (196- 
216); tail, 234 (220-258); hind foot, 35*8 (34-38). Female 
•from Silos, Burgos, Spain: heiid and Ixxly, 176; tail, 200; liind 
foot, 36 ; ear, 26. For cranial measurements set^ Table, p. 856. 


Specinicns examined. — Ono hundrod and twonty-threo, from tho follow- 
ing localities 

England : Sunderland, Durham (on ship), 1 ; Lundy Island, Devon- 
shiro, 6. 

Spain: Pajdros, Tjeon, 2; Arrechavalota. Vitoria, 2; Bdjar, Sala- 
manca, 2; Silos, Burgos, 4; CastrilloMe la lleiua, Burgos, 1; .Terez, 2; 
Yenta del Baul, Granada, 1 ; Alcoy, Alicante, 1 ; Barracas, Castellon, 1 ; 
Baiiticosa, Hucsca, i ; San Cristobal, Minorca, Balearic Islands, 2. 

Fuance: Biarritz, Basses-Pyr6nces, 7; near Nlmes, Gard, 17; Agay, 
Var, 8; BarcoloiHietto, Basses- Alpos, 1 (U.S.N.M.). 

SwiTZEULAND : Lugaiio, Ticino, 1 (U.S.N.M.); Agra, Ticino. 1 (U.S.N.M.). 
Italy : Giamutri Island, Tuscany, 1 ; Florence, 9 (U.S.N.M.) ; Palermo, 
Sicily, 30 (B.M. and U.S.N.M.) ; no exact locality, 1. 

Mon TEN EG no : No exact locality, 8. • 

Greece: Corfu, 8; Argostoli, Ccphalonia, 14; Kephissia, Athens, 4; 
Canca, Crete, 2. 


6 . 

8(?,29. 

^< 5 , 9 . 

<y,9. 

2 9. 

2 6 . 

6 . 

d, 9. 
9. 

<f. 

9. 

d.9. 

d,9. 

d,29. 

9. 

1 . 

<y,39. 


Sunderland, Durham (on 
board ship), England. 
Lundy Island, Devonshire. 
Pajiires, Ijcon, Spain. 

(N. Gonzalez.) 
Arrechavaleta, Vitoria. 

(N. Omizalcz.) 
Bdjar, Salamanca. 

(N. Gonzalez.) 
Silos, Burgos. 

Castrillo, Burgos. 

Jerez, Cadiz. 

Alcoy, Alicante. 

(N. Gonzalez.) 
Barracas, Castellon. 

(N, Gonzalez.) 
Fanticosa, Huesca. 

(N. Gonzalez.) 
Sau Cristobal, Minorca, 
Balearic Islands; 
Biarritz, Basses-Pyr^*nees, 
France. 

Agay, Var. 

Giamutri Island, Tuscany. 
Italy (Savi). 

Palermo, Sicily. 


W. B. Togetmeior 

(r). 

T. A. Coward (c & p). 
O. 'I’liomas (p). 


89. 1. 28. 1. 


7. 12. 19. 3-6. 
H. 2. 9. 98-99. 


O* Thomas (i*). 


8. 2. 0. 04-95. 


O. Thomas (p). 


8. 2. 9. 90-07. 


N. & S. Gonzalez (c). 

N. & S. Gonzalez (c). 
A. Chapman (p). 

O. Thomas (p). 

O. Thomas (p). 


8. 7. 7. 22-23, 
8. 7. 7. 24. 

8. 8. 2G. 8- 4. 
8. 2. 9. 101. 

8^2. 9. 102. 


O. Thomas (p). 


8. 2 9. 100. 


O. Thomas and K. I. 0. 7. 1. 50 51. . 
Pocock (c & p). 

J. F. Davison (c & p). C.,1. 21. 1-2. 

• 

G. S. Miller (c). 8. 8. 4. 224-220. 

Genoa Museum (k), 7. 2. 28. 8. 

Grift Collection. ^ 84. 0. 3. 0. 

J. I. S. Whitaker J18. 10. 0. 8-11. 
(c & p). 
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Royal Sconish Mnseuiii, Eclinbiiii^h. t Type of atei’ Millais. 
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3 S, Montinegro. (L. Filhrer.) O. Thomas (p). 

5 (J, 6 9. Argostoli, Oephalonia, J. 1. S. Whitaker (p). 
Greece. (C. Motfag.) 

9r<J, 9 Kephisfiia, Athens. Hon. N. C. Roths- 

(C. MoUaz.) child (r). 

6y 9. Canoa, Crete. A. Trevor Batt 3 ^o (p). 

, (C. IL B, Grant.) 


5. 8. 4. 7-9. 

8. 10. 1. 31-87. 
40-42. 

8. 10. 2. 40-43. 
8. 10. 24. 4-5. 


• EPIMYS NORVEGICUS Erxleben. 

1777. Mils norvegicuft Erxleben, Syst. Rogni Anim., i, p. 381 (Norway). 

1778. Mas dccumanus Pallas, Nov. Spec. Quadr. Glir. Ord., p. 91 (Europe). 

1779. mrmolottus Severinus, Tcntamen Zool. Ilungaricoo, p. 73 
(Central Europe). 

1800. M\Msi\ d\ccunianusi\ hybridus Bcchstcin, Pennant’s Allgom. Ueber- 
sicht d. Viorfiiss. Thiere, ir, p. 713, described on p. 497. Walters- 
hauson, Germanj’ (melanistio specimen). 

181G. Mns caspius Oken, Lehrb. d. Naturgesch., iii, pt. ii, p. 895. 
(Alternative for decumanns.) 

1837. Mns hibvrnictis Thompson, Proc. Zool. Soc., London, p. 52 (Rath- 
friland, Co. Down, Itcland). 

1857. Mus decumanns Rlasius, Siiugothioro Deutschlands, p. 313. 

1900. Mus 'norvegiens Holm y Proc. Biol. Soc., Washington, xiii, p. 1C7, 
October 31, 1900. 

1908. Epimys norwegicus Satunin, IMitth. Kauk. ^Fiis., TiHis, iv. Lief. 1-2, 
p. HI. 

1910. Mus (Epwiys) norvegicus and M. (E.) norvcgicus liibermcus Trouossart, 
Eaune Mamin. d’Europe, p. 142. 


Type lorn Uty. — N or way. 

Geographical distribution . — Originally confined to the north 
’ teinperato portions of the Old World ; now essentially cosmo- 
politan through artificial dispersal. 

Diagnosis. Skull with brain-case rather narrow, its greatest 
breadth across lateral ridges about equal to limgtli of parietal 
measured along ridge ; anterior up^ior molar with evident 
cingulum at anterior border of crown ; first lamina of with- 
out distinct outiir tul)ercle ; terminal heel of wi- with no outer 
tubercle ; first and second lower molars usually without evident 
supplemental cusps at outer extremity of furrows ; form robust ; 
tail decideiKy shorter than head and body ; ear when laifl forward 
barely or not reaching eye ; hind foot of adult usually over 
40 mm, in length, condylobasal length of adult skulls *usually 
45 to 54 mm. 

External characters . — Size larger and form more robust than 
in E. rattus, the tail never as long as head and body. Ear short, 
extending barely or not to eye when laid forward, its substance 
thick and opaque, its surface densely covered with fine short 
hairs, its form not peculiar. . Feet more robust than in E. rattusy 
but proportions of toes and number Tind position of tubercles the 
same. In size the tubercles n^re, however, relatively smaller than 
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those of K rnlMSy especially on the hind foot. E.ifcept for its 
greater cliajneter and relative shortness the tail is essentially 
like that of E, ratiutt, though the rings tcmd to be less well 
defined owing to the greater distinctness of the individual scales 
of which they are composed. Fur less harsh in cpiality than 
that of E, rattus, o^iving to the less abundance of grooved bristles 
and the excessive 8leiKlerne.ss of such of the.se liairs as occjur. 
Mammae : j; 2 — 2 ; al — 1; / 3 — 3=:12. 

Colour , — Upper parts a coarse, variable mixture of dull 
ochracoous-buff and .slaty grey, the back darker than the sides and 
heavily “ lined (though rarely clouded) with black. Occasionally 
►there? is a decided tinge of rus.set on posterior half of back. 
Underparts greyish white, usually with an iiiconspicijous wash 
of cream-biilf. Ear dull hair-brown. Feet concolor with under- 
pai’ts. Tail ol)scurely bicolor, the hairs blackish above, whitish 
below, the skin everywhere distinctly appearing at surface. 

Sh ull.' Ilrain-case narrow and alino.st sub-cylindrical in aspect, 
the lateral i-idges (ividtint but not greatly developed ; width of 




brain-case across ridges about equal to outer length ^>f parietal ; 
interparietal with convexity of anterior and posterior bord(5rs 
sub-equal, seldom if over showing the conspic’x>us contrast 
normally present in E, raftus ; width of basiocxsipital along 
. anterior border decidedly more than half me<lian length. 
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Rostrum deepened anteriorly so that dorsal* profile is nearly 
horizontal throughout. Upper border of plate forming outer 
wall of infraorbital foramen nearly horizontal and very abruptly 
rounded off anteriorly, the plate wider in proportion to its height 
than in Epimys rattus. In other respects the skull closely 
res^bles that of E. ratfm apart from its larger general size. 
The auditory biillse tend, however, to l)e loss inflated and the 
incisive foramina to bo slightly shorter and wider, their posterioi* 
border usual Ijj not extending quite to level of anterior molar 
root. 

Tcvth, Incisors as in E. rattus. Molars with number of 
roots and geni^ral size and proportions of crowns as in E, rattus, < 
but iqDper teeth showing a greater tendency toward reduction 
of the out(?r cusps. First upper molar with distinct cingulum- 
like ridge at anterior base of crown, 
this ridg(5 in some specimens showing 
a tendency to develop one. or more 
minute tubercles ; iirst lamina notice- 
ably distorted by the nearly complete 
suppression of <3, which is so rediicwl 
as te be practically nothing more than 
an outward prolongation of the ou^r 
border of f2, usually without trace 
of antero-external re-entrant angle ; 
second and third lainime essentially 
as in Ejnmyn rattus. Second upper 
molar like that' of E, rottm except 
that <9 is greatly reduced in size and 
completely merged in outer base of 
<8, the third lamina thus forming a simple biconvex terminal 
heel. Third upjxn* molar essentially as in Kpimys rattm, tV 
equally well developed, but other elements of tooth less distinct. 
TiOwer molars differing from those? of Epimys rattus in the? less 
evident tendency to develop supplemental tubercles at outer 
extremitias of spaces between the lamime, such rudiments of the 
small tuberclt?s as may be present usually appearing as slight 
thickenings at outer extremities of the laminae. 

Measurements. — Adult male from Cortachy, Forfar, Scotland : 
head and l^y, 226 ; tail, 179 ; hind foot, 415 ; ear, 20. Adult 
male from Cambridge, England : h^ad and body, 242 ; tail, 185 ; 
hind foot, 42. Adult male from Tiverton, Devonshire, England : 
head and body, 238; tail, 212; hind foot, 42; ear, 21. Adult 
male from Iloydon, Norfolk, England; head and body, 250*; 
tail, 218 ; hind foot, 45. Adult male from Hampton, near 
London, Ei^land ; head and body, 255 ; tail, 187 ; hind foot, 41 ; 
ear, 20*5. Adult male from Kilmanock, Waterford, Ireland: 
head and bo^, 242 ; tail, 209 ; hind foot, 44 ; ear, 20. Adult 
male and female from Upsala, Sweden : head and body, 250 and 
252; tail, 183 and 183 ; hind foot, 41 and 41. Adult male and 
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female from Faler&io, Sicily : head and body, 242 and 222 ; tail, 
200 and 186; hind foot, 45 and 43. For cranial measurements 
see Table, p. 862. , 

Specimens examined . — One hundred and thirty-five, from the following 
localities : — 

Scotland: Stockhriggs, Lanarkshire, 2; Cortachy, Forfar, 2 (Wilsrti). 
England: Doncaster, Yorkshire, 1; East Norfolk MarShos, 2; West 
Norfolk, 1 ; Roydon, Norfolk, 1 ; Lowestoft, Suffolk, 1 ; Barrow, Suffolk, 1 
(U.S.N.M.i; Swithland, Leicestershire,!; Cambridge, 2; Eppiiig Forest, 
Essex, 1; Hampton, Middlesex, 8; Tiverton, Devonshire, 1; Northlew, 
Devonshire, 1; Lundy Island, Devonshire, 2; Isle of Man, 1. 

Ireland : Castle Hamilton, Cavan, 1 ; Ballaghmoon, 1 ; Kilmanock, 
3 Wexford, 8 ; Inch, Wexford, 1 ; Stokestowu, Wexford, 1 ; Clare Island, Mayo, 
2 ; Inishmore, Arran Islands, 2 ; Co. Wicklow, 1 ; Castle Hamilton, 1. 
Norway : Holme, Mandal, 6. 

Swkd>;n : Upsala 8 (U.S.N.M.) ; Stockholm, 1 (U.S.N.M.). 

France : Trinity, Jersey, 1 ; St. Martins, Guernsey, 1 ; f^^tupes, Doubs, 
1; Barcelonnette, Basses-Alpes 1 (U.S.N.M.); St. Gilles, Gard. 2; Forest 
of Bouconne, Gors, 1 ; Montrdjeau, Haute-Garonne, 2 (U.S.N.M.) ; Biarritz, 
Basses-Pyr6n6os, 4 ; Cadillac, Gironde, 2 (U.S.N.M.). 

Spain: Pajdros, Leon, 3; Bcjar, Salamanca, 6; Silla, Vallencia, 5; 
Alcoy, Alicante, 4 ; Elche, Alicante, 1. 

Germany: Brunswick, 1 (U.S.N.M.); Moritzburg, Saxony, 1 

f (U.S.N.M.) ; Uebigau, Saxony, 2 (U.S.N.M.); Jena, Thiiriugon, 2; 
Nuremberg, Bavaria, 1 (U.S.N.M.); near Kdnigsberg, 2 (I).S.N.M.). 

Switzerland: Ncuchatol, 1 (U.S.N.M.); Koggwoil, Thurgau, 4; 
Bodensee, 1. 

Italy : Palermo, Sicily, 20 (U.S.N.M.). 

Greece : Corfu, 1 ; Argostoli, Cephalonia, 3. 

2 <5. Stockbriggs, Lanarkshire, E. H. Alston (c c't r). 7'J. *.). 2.0. 37. 87. 
Scotland. 

(5,9. Clare Island, lilayo, Ireland. G. Biirrctt-I Iain il bon .11. 1. 2. 142 
(/i*. //. Buntimj.) (p). 143. 

<5.9. Inishmore, Aran Islands. G. Harretb-Hamilton II. 1. 2. 144 

(p). 14.0. 

2 9. East Norfolk, England. Dr. E. Hamilton (p). DO. 3. 2H. 12. 
(Dr. V. H. Krnerson.) 

<5. Koj’don, Norfolk. Rev. T. C. lloso 93. 11. 28. 1. 

(c&p). 

(5. Swithland, Leicestershire. Hon. F. A. Butler 11. 1. 3. 410. 

(c r). 

9. Epping Forest, Essex. H. Doubleday (c & p). 40. 6. 1.0. 27. 

<5. Tiverton, Devonshire. T. F. Tracey (c <fc p). 11. 1. 3. 417. 

<5 iuv, 9. Lundy Island, Devonshire. T. A. Coward (c & p). 7. 12. 19. 7 -8. 
<5. Kilmanock, Wexford. W. Eagle Clarke (p). 91. 9. 13. 1. 

{G. Barrett- Hamiltoft,) 

<5. Kilmanock, Wexford. G. Barrett-Hamilton ll. 1. 3. 418. 

(p). 

9. Inch, Wexford. G. Brooke (c A p). 9. 4. 13. 1. 

* (J. Sniby Glen, Isle of Man. 0. H. B. Grant (c A p). 1 1. 1. 3. 410. 

(5. Holme, Mandal, 200 ft. R. J. Cuninghamo 8. 8. 9. 13. 

Norway. (c & p). 

9. Trinity, Jersey, Channel O. Thomas (p). 8. 9. 2. 6. 

Islands. (R. H. Bunting.) , 

<5. St. Martins, Guernsey, O. Thomas (p). 8. 9. 2. 22. 

Channel Islands. 

(R. H. Bunting.) ■* 

9. Ktupes, Doubs, France.* 0. Thomas (p). 8. 8. 10. 99, 

^ (C.Mottax.) 
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6. St. Gilles, Qard. 

9. Bouconno, Gers. 

(A . Robert) 

2 <5, 2 9. Biarritz, BassGS-Pyr6n6o8, 
100 ft. 

d. Fajdres, Leon, Spain. 

(N. Gonzalez.) 
($, 9. B6jar, Salamanca. 

{N. Gmizalcz.) 
2 Jf 9. Silla, Valencia. 

(N. Gimzalcz.) 
' (5, 9. Alcoy, Alicante. 

{N. Gonzalez.) 
6f 9. Jena, Thiiringen, Ger- 
many. 

2 <5, 2 9. lloggwil, Thurgau, Swit- 
zerland. 

(W. 11. Zollikofcr.) 
6. Bodensee, Switzerland. 

{K. IT. Zollikofer.) 
9. Corfu, Greece. (C. Moilaz.) 
2 9. ArgostQli, Gepbalonia. 

(C. Motlaz.) 


G, S. Miller (c). 

0. Thomas (p). 

8. a 4. 223. 

6. 4. 1. 39. 

J. F. Davison (c & p). 

• 6. 1. 21. 3-4. 
l6. 6. 4. 1-2. ^ 

0. Thomas (p). 

8. 2. 0. 86. 

0. Thomas (p). 

8. 2. 0. 87- 88. 

0. Thomas (p). 

8. 2. 0. 01‘ 93 

0. Thomas (p). ' 

8.*2. 0. 80 00. 

Prof. K. von Bardc- 
lobon (p). 

O. Thomas (p). 

04. 4. 4. 1 *2. 

2. 8. 4. 30-42 

0. Thomas (p.) 

2. 8. 4. 38. 

J. T. S. Whitaker (p). 
J. T. b. Whitaker (p). 

8. 10. 1. 30. 

8. 10. 1. 38-39. 


Gonus MUS Liiinteus. 

1758. MusTAnmau^iy Syst. Nat., i, lOtli cd., p. 50 (niuaculus, hyinutonymy), 
1814. Muacuiutt Hafinesfiue, Prices des i)6couv. ct travaux Soniiologiqiies, 
p. 13 (Substitute for Mus), 

1837. Leggada Gray, Charlosworth’s ^lag. Nat. Hist., i, p. 580, November, 
1837 (L. booduga Gray and Mus platythrix Bennett). 

1844. Dn/momys Tsebudi, Fauna Peruana, p. 178 (D. parvulus Tschiidi = 
Mus musculiis Linnieus. See Palmer, Index Gen. ]\lamm., 
p. 24G, 1904). 

i857. Mus Blasius, SiLugethiero Deutsclilands, p. 300 (part). 

1876. Nannennys Peters, Moiiatsbor, k. preuss. Akad. Wisscnscli. Berlin, 
p. 480, August, 1876 (N. setulosus Peters). 

1881. Acromys Trouessart, Bull. Soc. d’fitudes Sci. d* Angers, x, p. 133 
(Synonym of Dry^nomys wroqgly attributed to Wagner. Sco 
Palmer, Index Gen. Mamm., p. 246). 

1806. Pseiidoconomys Rhoads, Proc. Acad. Nat. Sci., Philadelphia, p. 531, 
December 8, 1806. Mus (Pseudoconomys) proconodon Rhoads. 
1000. Dnjomys Philippi, An. Mus. Nac. do Cliile, xiv, p. 20 (modilication 
of Dryniomys Tschudi). 

1010. Mus Miller, Proc. Biol. Soc. Washington, xxiii, p. 50, April 10, 1010. 

Type spticieyt. — Mm mmeulm Linmeu.s (by tautonyiliy). 

Geoyraphical distrihution. — Originally confined to tlio tropical 
and temperate portions of the Old World ; now essentially 
cosmopolitan through artiheial dispersal of the type spcjcics. 

Characters. — In general like Epimys, but mechanical sclienie 
of molars modified by the elongation of crown of anterior tooth 
until it forms the main portion of tooth-row ; ?id \vith three 
roots, its crown decidedly longer than those of two succeeding 
teeth combined, its first lamina much distorhsd by the displace- 
ment backward of /I into line with to and /(> ; small and 
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tending ^9 disappear, in some species without trace of firfit 
lamina ; upper incisor compressed, set at such an angle that a' 
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rpper incisors of Kpimyn (a) and Muh {h). 

Mucli enlarged. 

sub-apical notch is normally cut in its outer side by action of 
lower tooth. 

SemarJcs, — The' genus Mm as now restricted contains the 
Muh mmenlm group and the Asiatic and African species usually 
referred to Leggada, Though thtJ 8j)ecies differ considerably 
among themselves in details of structure the group is very 
homogeneous as regards the peculiar specialization of the 
mechanics of the molars and the distortion of tlie first lamina 
of w/b About twenty-five forms are now know'll, seven of which 
occur in Kur<»pe. 

KEY TO THE EUROPEAN FORMS OP MUS, 

Hind foot broad and robust, its width at baso of 
outer toes 4 to 5 mm. 

Condylobasal length of skull in adults 21*6 to ' 

22*2 mm.; hind foot 17*4 to 18*8 mm. 

(St. Kilda Island, Scotland) M. miiralisy p 871. 

Condylobasal length of skull in adults 23 to 

23*4 mm; hind foot ID to 20 mm. (Faeroes).., Af. furocnsist P» 876. 
Hind foot narrow and slender, its width at baso of 
outer toes about 8 mm. 

Tail abotfu as long as head and body, often longer, 
rarely much shorter; colour o£ undorparts 
usually greyish, rarely contrast^ with that 
of sides; condylobasal length of skull fre- 
quently more than 21 mm. ; hind foot usually 

17 to 19 mm. (House mice) M. miisculusj p. 865. 

. General colour dark and brownish, usually 
without evident yellowish tinge, the belly 
duSky greyish (central and northern 

Europe) Jf. m, mtuiculust p« 869. 

General eolour light, usually with a decided 

yellowish tinge, the belly bufly greyish ' 

(Mediterranean region) Jf. m. euwieuttt p. 871. . 


f 
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* Tail notioeably shorter than head and body ^ 

(exceptions very rare) ; colour of uiidorparts 

usually whitish in abrupt contrast with that 

of sides ; condylobasal length of skull rarely , 

attaining 21 mm. ; hind foot usually 15 to 

17 mm. (Field mice, rarely entering houses)... M. spicilegus, p. 877. 

General colour above a clear rather dark greyish 

brown with no decided yellowish or russet • 

tinge (eastern and oast-central Europe, 

Sweden) M, a. H 2 ncUegM, p. 878. 

General colour above not clear greyish brown ^ 
unless very pale, the back usually with 
decided yellowish or russet tints. 

Colour of upper parts ranging from nearly 

clear buff to pale bufTy grey (Spain) M. k. htHpanicwi, p. 879. 

Colour of upper partS brownish grey, usually 

with a decided russet tinge (Portugal) . . . M. ». hutUnnieus, p. 882. 


MUS MUSCULUS Linnauis. 

(Synonymy under subspecies.) 

Geographical distribution. - -At present almost cosmopolitan ; 
everywhere characteristically associated with human dwellings, 
tliough not intmjuently found at a distance from houses. 

Diagnosis . — Size m^ium (head and body about 75 to 100 nun., 
hind foot, 17 to 19*4 mm., condylobasal length of skull, 19*8 to 
22 • 4 mm.) ; tail about as long as head and bcxly, often loTiger, 
rarely much shorter ; hind foot narrow and slender, its greattjst 
width across base of toes about to 3 * 5 mm. ; colour of uruhii*- 
parts usually greyish bulF, rarely forming any decided contrast 
with the dusky brown or buffy brown of sides and back. 

External characters. — (leneral form rather slender, with no*^ 
special peculiarities. Ear moderately large, extending a little 
beyond eye when laid forward, its outline broadly oval ; a well 
developed but low ridge on inner surface behind meatus ; entire 
surface of ear finely pubescent except internally toward base. 
Fore foot with thumb reduced to a small tubercle with very 
rudimentary appressed nail ; fifth finger extending slightly 
beyond base of fourth ] second nearly ec^ual to third and fourth 
which are sub-ec|ual and longest ; tubercles small, occupying 
distinctly less than half the surface of j)alm ; the three anterior 
are nearly circular in outline and about as large as fj];iumb, that 
lying at base of fifth finger with small but distinct supplemental 
outer tubercle, the two posterior are decidedly larger and some- 
what elongated; surface of palm between tubercles irregularly 
tuberculo-reticulate ; scales on under surface of fingers tending 
to be divided at middle. Hind foot relatively shorter and more 
robust than in Apodemus sylvaticm, its greatest width at base of 
toes about 3 to 3 * 5 mm. ; the three median toes su£-equal, the 
inner usually not so long as the others ; first di^it extending 
about to base of second, fifth extending a little beyond base of 
fourth; sole naked exc^ept at sides of heel, its surface smooth 
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posteriorly, ^'finely tuborculate anteriorly ; plantar tul)ercles 
small, widely- spaced, without noticeable contrasts in size or form, 
the two anterior slightly the largest, the postero-exteriial slightly 
the smallest, their outlinc^s ovate or nearly circular ; a small but 
distinct supplemental tubercle at outer margin of tubercles lying 
at base of first and fifth to(5s. Claws simple, curved, those on 
hind feet slightly the larger. Tail about as long as head and 
body, sometimes a little longcir, rarely much shorter unless 
injurcxl, its diameter at base about 3 mm., its tij) not so 
slender as in Apodenim aylvatima; annulations well defined but 
narrow, about twenty-two to the centimeter at middle, the boun- 
daries of the individual scales obscurely marked ; hairs rather ' 
numerous but not concealing annulations, and not forming pencil, 
their lengtli equal to about width of two and a half rings. Fur 
soft throughout, the grooved hairs so slender as not to suggest 
bristles in texture. Mammte : p3 — 3; i 2 — 2 = 10. 

Colour , — Upper parts a light, dull wood-brown, irregularly 
darkened with slaty and blackish along ba(?k, faintly more buflPy 
on sides, the general effect not far from the broccoli-brown of 
llidgway, but usually with a peculiar dusky cast ; underj)arts 
essentially like sides or a little more yellowish, the lino of demar- 
cation absent or very obscure ; bases of hairs everywhere slate- 
grey, this colour usually aj>pearing at surface on chin and throat, 
where it produces a smoke-grey or drab-grey effect; ear dull 
brownish, the outer side of anterior border usually darker ; feet 
drab or dusky, not contrasting with bacb ; tail dull brownish 
throughout, occasionally lighter below than above. 

Skull, — As compared with that of small European Muridse of 
other genera, Micromys excepted, the skull of Mus mmculus is 
immediately recognizable by its small size. Its general form is 
characterized by a peculiar flatness not 
found in any of the others. Dorsal 
profile slightly convex throughout, the 
nasals sloping forward at an angle whicJi 
causes an evident break in the general 
curve ; occiput low, somewhat obliquely 
truncate, so that the entire supraocci- 
pital between lambda and foramen 
magnum is visible when skull is viewed 
from aboviB ; ventral profile faintly con- 
cave; contrast between depth of brain- 
case and rostral depth noticeably less 
than in Apodemus syhaticua. Brain-case 
short-oval in outline when viewed from 
above, with a slight though evident ten- 
dency toward squaring behind and in 
front. Intenparietal rather large, its area nearly equal to that 
of one pariotol, its general form ligiflate, the anterior boi*der pro- 
jecting forward at middle, the lateral extremities almost squarely 
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Mtis muscuhis. Nat. size. 
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truncate ; lambdoid suture passing along anterior boifler of inter- 
parietal so that the bone lies entirely within occijutal ; sides 
of brain-case abruptly rounded off or faintly angular, nevoi* 
bciaded. Occiput brojul and low when viewcid from behind, but 
central portion of brain-Ciise not rising cons})i(niously above it ; 
paroccipital process^ short and inconspicuous, barely exteiuling to 
level of lower lip of foranien magnum. Floor cS brain-casci 
with no striking peculiarities ; width of basioccipital along 
anterior border contained about times in nfcdian length ; 
auditory bulla moderately large, less inflated than in Apodvmus 
sylmticm but occupying about the same area on bas(^ of skull, 
•its beak rather short and broad, but evident, the meatus with 
anterior portion of upjxir bordtir slightly i)r()jf5Cting. Inter- 
orbital region distinctly wider than rostrum, slightly convex 
laterally, the margins falling away st|uarely but with no trace 
of boiwl. Zygoma relatively heavy, compressed throughout but 
not evidcmt^ expanded, imKleratcdy bent downward and moder- 
ately sprtiatling anteriorly, so that greaUist zygomatic breadth is 
usually just in front of glenoid level ; plate forming outer wall 
of anteorbitfil foranum well developiid, its anterior bonier vt'.rtical, 
abruptly rounded above ; a short but very distinct peg-like 
process for muscle attachment at antero-inferior angle of plate, 
this process nearly as wcdl developed in half-grown young as in 
adults. Rostrum slightly deejxjr than broad, with no special 
peculiarities of form ; nasals truncate or bluntly pointed 
posteriorly, extending to or slightly btyond lachrymal levcsl, and 
usually a little exceeded by nasal branches of pn^maxillaries. 
Incisive foramina very long (nearly e(jual to diastcuna), extending 
from about 1*5 mm. behind incisors to level of middle of crown 
of 7/d ; their greatest width is sit region of maxillo-premaxillary 
suture ; posteriorly they narrow to an almost acute termination, 
a peculiarity of form highly characteristic of this group as com- 
pared with other European Muridm. Palate extending slightly 
behind level of wr'*, its length Iwhiml incisivcj foramina less than 
width including tooth-rows. Mesopterygoid space nuxlcrately 
long, wider posteriorly than anteriorly, scjuarely truncate in 
front, the pterygoids and hamulars straight, the latter barely 
in contact with bullse. Mandible rather short and <leep as 
compared with that of A][)odcmu8 sylvatims, the coronaid process 
well develoi)e<l, strongly curved backward, its tip rising slightly 
above level of condyle. 

Teeth , — Upper incisors much compressed, the outer and 
inner borders nearly parallel through anterior half of their 
, extent, the transverse diameter contained about 2i times in 
* antero-posterior diameter. Enamel unusually thick, s(!arcely 
extending backward on inner side of tooth, but folding notice- 

* In Apodemus agrariusy which has a similarly ligulate interparietal, 
{he suture passes along posterior oorder so that the small bane lies within 
the parietals (fig. 168, p. 837). 
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ably baclTMiard -on outer 'side. Main axis of shafts diverging 
posteriorly, the angle at whi(;h they are sot such that a con- 
i^picuous sub* apical notch is formed on outer side of cutting edge of 
tooth immediately liehind margin of enamel. First upper molar 
three-rooted, the anterior root largest, projecting conspicuously 
fortvard beyond base of crown, separate from more posterior 
roots by afi appreciable space; crown decidedly longer than 
that of and together, its area nearly IJ times as 
great ; antericr border of crown smooth or with a slight angle 
representing cingulum ; first lamina with crescentic form much 
distorted by the displacement backward of <1 to a position 
essentially in line with t5 and <6 ; 13 well developed, noarly< 
equal to or /G, but not so large as /I, its separation from t2 
marked by an evident re-entrant extending almost to base of 
crown ; <1 separated from by a broad, flattened or slightly 
concave area which imparts to the antero-internal border of the 

crown a characteristic obliquely-trun- 
cate appearance ; second lamina more 
regularly crescentic than first, but 
with evident traces of the same dis- 
tortion ; third lamina represented by 
well developed t8 and /9 essentially 
similar to f5 and /6, but with no 
trace of <7 unless a short enamel 
ridge connecting <4 and f8 be inter- 
preted as representing a trace of this 
tubercle. Second upper molar with 
first lamina represented by a well 
developed, sub-terete t\ about as large 
Musmtuseuinit, Cheek-teeth. X 10. as the outer tuberclcs of m} ; second 

MSif™muJh®2S^vide^.) lamina with <4 slightly larger than 

and connected j)Osteriorly with 
tS as in the preceding tooth; third lamina about as in 
but f9 reduced, decidedly smaller than f6, though marked 
off from /8 by an evident re-entrant angle. Third upper 
molar relatively smaller than in any of the other European 
Muridss, its area scarcely greater than that of terminal heel of 
In form the crown is sub-circular with a small, often 
indistinct«tubercular antero-internal supplement representing fl. 
Anterior lower molar with crow^^ about as long as those of the 
two succeeding teeth together, its area about equal to them ; 
first lamina r^uced to a single large tubercle forming the entire 
anterior border of the tooth and situated slightly internal to the 
median line of the crown ; internally it is separated from second 
lamina by a deep re-entrant depression, but externally it is 
connected with outer tubercle of second lamina by a high, some- 
times distii^tly tubercular ridge, which occasionally* forms a 
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* As in specimen represented^ in fig. 178. 
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true outer tuberclb on first lamina ; second and third lamin«*i^ and 
terminal heel normal and with no trace of supplemental tubercles 
on outer side of crown. Second lower molar essentially lilje 
i^econd and third laminae of first, but with tubercles of posterior 
lamina distinctly smaller than thoso of anterior lamina, and 
terminal heel greatly reduced. Third lower molar with c^^wn 
area equal to about one-third that of second, its aifterior lamina 
with two tubercles smaller than tliose of posterior lamina of 
second tooth, its terminal heel relatively better developed than 
that of ?a‘^. 

BemarJes , — Although occasionally straying to considerable 
distances from houses, Mun museulua is characteristically an 
urban species, and its spread from central Asia to Eurojie and 
thence throughout the world has been chiefly due to human 
agency. Two moderately well-marked local races occur on the 
continent of Europe, while two more strongly differentiated 
forms are confined respectively to 8t. Kilda Taland and the 
Faeroes. 


Mus MUSCULUS MUSCULUS Liniueus. 

1768. [Mns] mmculus Linnieus, Syst. Nat., i, 10th od., p. G2 (Swodon). 

1801. m\usculuB\ albua Bechstein, Gemoirm. Naturgosch. Doutsch- 

larids, I, 2d ed., p. 965 (ThiiriDgon, Germany), 

1801. ^^[us] m[nsculus} Jlavus Bochsiein, Gemeinn. Naturgosch. Doutsoh- 
lands, I, 2d cd., p. 966 (Thuringen, Germany). 

1801. m[usculus] maculalus Bochstoin, Gomoitin. Naturgosch. 

Doutsohlands, i, 2d ed., p. 955 (Thuringen, Germany). 

1801. ni\usculm] niger Bechstoin, Gemeinn. Naturgesch. Deutsoh- 

lands, I, 2d od., p. 956 (Thiiringon, Germany). 

1827. [Mus musculus] striatus Billberg, Bynopsis Faun® Scandinavise, 
p. 6 (Sk&ne, Sweden). 

1827. [Mus musculus'] y albicans Billberg, SynopsiB Faunco Scandinaviss, 
p. G (Sk&ne, Sweden). 

1827. [Mus mmeulm'] 9 nivciis Billberg, Synopsis Fauuee Scandinavise, 
p. 6 (Molle, Norway). 

1837. ? Mus brevirostria Waterhouse, Proc. Zool. Soo., London, p. 19 (Mal- 
donado, Uruguay). 

1844. 7Dryniomy8 parvulus Tschudi, Fauna Peruana, p. 178 (pentral Peru). 

1857. Mus mtisculus Blasius, Saugethiero Deutschlands, p. .320. 

1867. [Mus musculus^ helvolus Fitzinger, Sitzungsbor. kais. Akad. Wis- 
sensch. Wien, Math.-Naturwiss. Classe, i.vi, pt. i, p. 70 
(Hungary). 

1867. [Mus musculus'] varius Fitzinger, Sitzungsbor. kais. Akad. Wissonsoh. 
Wien, Math.-Naturwiss. Classe, nvi, pt. i, p. 70 (Europe). 

1867. [Mus musculus] cinereo-maculatus Fitzinger, Sitzungsbor. kais. Akad. 
Wissensch. Wien, Math.-Naturwiss. Classe, lvj, pt. t, p. 70 
(Europe). • 

1869. Mus poschiavinus Fatio,*Fauno Vert. Suisse, i, p.^207 (Poschiavo, 
Grisons, Switzerland). 
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1872. Mas m^culm var. flavcscens Fischer, Zool. 6iarten, xiii, p. 223, 
July, 1872 (Berlin, Germany). 

1910. Mils musculus and M. musculus j^schiavinus Trouessart, Faune 
• Mamm. d’Europo, p. 145. 


Tyj^e locality, -Upsala, Sweden. 

geographical distribution , — Europe north of the Mediterranean 
region. * 

Diagnosis , — General colour dark and brownish, usually with- 
out evident yejlowish tinge, the belly dusky greyish. 

Measurements , — Adult male and female from Iceland : head 
and body, 87 and 89 ; tail, 95 and 92 ; hind foot, 18*6 and 19 ; 
ear, 17 and 16. Average and extremes of seven adults from 
near London, England : head and body, 78*4 (75-84) ; tail, 
78*6 (76-86); hind foot, 17*5 (16*6-18). Adult male and 
female from llichmond, Surrey : head and body, 81 and 80 ; tail, 
89 and 77 ; hind foot, 16*6 and 17 ; ear, 14*4 and 14. Adult 
female from Holme, Mandal, Norway : head and body, 85 ; tail, 
89; hind foot,' 17 *4; ear, 14. Average and extremes of eight 
adults from the Harz Mountains, Germany ; head and body, 96 
(87-103); tail, 90*2 (84-102) ; hind foot, 18*4 (17*6-19*4). 
For cranial measurements see Table, p. 87 2. 

Specimens examined, — One hundred and one, from the following 
localities : — • 

ICKLAND ; Near Reykjavik, 7 (U.S.N.M.). 

Scotland : North Uist, Hebrides, 1 (Edinburgh) ; Dunvegan, Skye, 1 ; 
Grantovvu-on-Spey, Elgin, 2 (Wilson); Jardino Hall, Dumfriesshire, 4 
(U.S.N.M.). 

England : Oundle, Northamptonshire, 3 ; Broxbourne, Hertfordshire, 1 ; 
Borkhamsted, Hertfordshire, 1 ; Cheltenham, Gloucestershire, 1 (Wilson) ; 
London, 3 (B.M. and U.S.N.M.) ; Richmond, Surrey, 5 (U.S.N.M.) ; Wands- 
worth Common, Surrey, 4 ; Mar took, Somerset, 1 ; Newport, Isle of Wight, 
1 ; Ramsay, Isle of Man, 2 ; Ballasalla, Isle of Man, 1 ; St. Ouen*s Bay, 
Jersey, 3; Alderney, 1. 

Ikkland: Clare Island, Mayo, 3; Clifden, Galway, 2. 

Nouway : Graven, Hardangor, 1 (U.S.N.M.) ; Holme, Mandal, 6. 

Bklgium ; Waremme, 2 (U.S.N.M.). 

Germany: Harz Mountains, 19 (U.S.N.M.); Dresden, 7 (U.S.N.M.); 
Nuremberg, Bavaria, 1 (U.S.N.M.). 

Switzerland: Andermatt, Uri, 1 (U.S.N.M.); St. Gothard, Uri, 1 
(U.S.N.M.) ; Uiitervatz, St. (Tallen, 1 ; St. Gallon, 4 ; Poschiavo, Grisons, 4 
(U.S.N.M. and Genova) ; St. Cergues, Vaud, 1. 


2d, 9. 

2d, 9. 

d. 

9. 

d. 

2d, 9. 


Clare Island, Mayo, Ire- 
land. (II. IT. Bunting.) 
Clifden, Galway. 

(R, IT. Bunting.) 
Oundle,, Northampton- 
shire, England. 
Wandsworth, Surrey. 
Martock, Somerset. 

fl 

Newport, Isle of Wight. 

St. Oiten’s Bay, Jersey, 
Channel Islands. 

(JR, H, Bunting.) 


G. Barrett-IIamilton 11. 1. 2. 146-148. 

a/^rrett-Hamilton 11. 1. 2. 149-150. 
(P)- 

Lord Lilford (p). 11. 1. 1. 166-168. 


J. Miller (c & p). 

C. B. Horsbrugh 
(c & p). 

R. J. Cuninghamo 
(c & p). 

O. Thomas (p). 


4. 2. 12. 1. 
11. 1. 3. 420. 


11. 1. 3. 421. 


8. 9. 2. 7-9. 
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1 al. Alderney,* Channel Is- W. Eagle Clarke (p). 98. 9. 29. 7. 

lands. • 

2 d, 3 9. Holme, Mandal, Nor- B. J. Cuninghame 8. 8. 9. 14-18. 

way. (c & p), ^ 

6, Untervatz, Orisons, O. Thomas (p). 4. 4. 5. 45. 

Switzerland. 

(E. H. Zollikofcr,) 

3 6, 9. St. Gallon.. O. Thomas (p). 4. 4. 5. 41-44. 

(A7. H. Zollikofcr.) • 

Mus MUSCULU8 AZORicus Scliinz. * 

1845. M[us] azorlcuH Schinz, Syiiops. Mamm., ii, p. 161 (Azores). 

1855. Musculiis rttollissimus Dehno, Allgcm. doutsche Natiirhist. Zeitung, 
Dresden, neuo Folge, i, p. 443. (Monte Pollino, Basilicata, 
Italy). 

Type localiiii , — A/oro Islands. 

Geographical distribution. — Mediterranean region ; Azores. 

* Diagnosis. — (leneral colour less dusky and more yellowish 
than in M. musculus muscnhis^ tlic underparts huffy gnyish. 

Mmsnrements. -Adult male and female from Klche, Alicante, 
Spain : head and body, 84 and 84 ; tail, 92 and 86 ; hind foot, 
18 and 18*4; ear, 14*8 and 14. Two adult females from near 
Nimoa, Gard, France: head and body, 88 and 91 ; tail, 86 and 
88; hind foot, 17*5 and 17*5; ear, 13*5 and 14*4, Average 
and extremes of ten adults from Sorrento, Italy : head and body, 
85-5 (78-93); tail, 88*6 (82-94); hind foot, 17-7 (17-18*6). 
Average and extreme of ton adults from Palermo, Sicily : head 
and body, 85*7 (8*2-92); tail, 82*2 (78-85); hind foot, 17*4 
(17-18*4). For cranial measurements see Table, p. 872. 

Spccifnens examined, — Ono hundred and ninety, from the following 
localities : — 

Portugal : San Miguel, Azores, G ; Estoril, 1 ; Cintra, 2. 

Spain: Pajares, Loon, 2; Silos. Burgos, 2; B6jar, Salamanca, 3; 
Dohosa do Valencia, Valencia, 1 ; Elche, Alicante, 2 ; Vonta del Baul, 
Granada, 5 ; Ban Cristobal, Minorca, Balearic Islands, 1, 

Franck: Biarritz, Bassc8-Pyr6n6es, 2; Ax-les-Thcrmca, Arifege, 1; 
THospitalet, Ari^go, 1; Port6, Pyr6n6os-Orien tales, 1; near Nirnos, 
Gard, 8; St. Gilloa, Gard, 1; St. Paul, Bassos-Alpos, 6; La Foce di 
Vizzavona, Corsica, 1. 

Italy : Acceglio, Cuneo, 1 ; Calappiauo, Empoli, 3 ; Florence, 11 
(B.M. and U.S.N.M.) ; Borne, 2 ; Sorrento, 24 (U.S.N.M.) ; Marsala, 
Sicily, 1 ; Palermo, Sicily, 59 (B.M. and U.S.N.M.) ; Taormina, Sicily, 10 
(U.S.N.M.) ; Lanusei, Sardinia, 1 (U.S.N.M.). 

Greece: Corfu, 22; Patras, 6; Athens, 4 (U.S.N.M.); Argostoli, 
CopWonia, 1. 

6 d, 9. San Miguel, Azores. lion. W. Bothschild 3. 6. 5. 17-22. 

{W. R. Ogilvic-Grant.) (p). , 

d. Estoril, Portugal. O. Thomas (c & p). 98. 2. 2. 36. 

d, 9. Cintra. O. Thomas (c & p). 98. 2. 2. 28-29. 

d, 9. Pajdres, Leon. O. Thomas (p). #8. 2. 9. 133-134. 

(N. Gonzales.) 

?. Silos, Burgos. G. S. Miller (c). 8. 8. 4. 109. 
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6, 2 9. B6j|tr, Salamanca. O. Thomas (p). * 

{N» QonzdUz) 

. 6. Dehesa de Valencia. O. Thomas (p). 

• (N, Gonzalez,) 

6y 9. Elche, Alicante. G. S. Miller (c). 

6, 2 9. Venta del Baul, Granada. G. S. Miller (c). 

9. Venta del Baul f Granada. O. Thomas (p). 

* g (N. Gonzalez.) • 

6, San Cristobal, Minorca, O. Thomas and B. I. 

Balearic Islands. Pocock (c & p). 

9. St. Gijlos, Gard, Prance. G. S. Miller (c). 

4 9. Ntmcs, Gard. {C. Moitaz.) O. Thomas (p). 

6, 9. St. Paul, Basses- Alpes, O. Thomas (p), 

1470 m. (C. Moitaz.) 

<J, 9. Homo. {Goli.) G. Barrett-ITamilton 

(*’)• 

6. Marsala, Sicily. 0. Thomas (r). 

(/t. liohert.) 

3 <J, 9. Palermo. J. T. S. Whitaker (p). 

9. La Pooe de Vizzavona, Col. J. W. Yerbury 

Corsiea. (c & p). 

2 d, 4 9. Corfu, Greece. O. Thomas (p). 

(C. Moitaz.) 

3 d, 2 9. Corfu, Greece. C. Mottaz (c). 

2 d, 9. Patras, Greece. Hon. N. C. Hoths- 

(C. Mottaz.) child (p). 

d. Argostoli, Cephalonia. C. Mottaz (c). 


8. 2. 9. 136-138. 

8. 2. 9. 135. 

8. 8. 4. 107-108. 
8. 8. 4. 110-112. 
8. 2. 9. 130. 

0. 7. 1. 58. 

8. 8. 4. 222. 

8. 8. 10. 93-9G. 

8. 8. 10. 97-98. 

11. 1. 2. 38-39. # 

G. 8. 4. 44. 

98. 10. 6. 12-15. 
93. 9. 15. 9. 

8. 10. 1. 43-48. 

8. 11. 3. 12-16. 

8. 10. 2. 44-46. 

8. 11. 3. 17. 


MUS MURALIS Barrott-Hamilton. 

1899. Mus muralis Barrett-Hamilton, Proc. Zool. Soc., London, p. 81. 
Type ill British Museum. 

1910. Mas vtuscnlns muralis Trouessart, Fauuc Mamm. d’Europe, p. 146. 


Type locality, — Island of 8t. Kilda, Scotland. 

Geographical disirihution,- Island of St. Kilda. 

Diagnosis. — Similar to Mus nmsculus, but feet and tail less 
slender (width of hind foot at base of outer toes about 4 mm.) ; 
skull with mesopterygoid fossa coming to a sharp point anteriorly, 
the pterygoids nowhere parallel. 

Ex ternal characters, — Except for the less slender 
tail and more robust feet the external characters do 
not differ appreciably from those of Mm musculm. 

« Colour , — The colour is essentially as in Mus 
musculus, though the v^^derparts appear to bo more 
frequently a well-defined buffy white. 

Skull and teeth. — Apart from the peculiarities of 
the palate the skull agrees with that of Mus mus- 
cuius. Mesopterygoid space conspicuously narrower 
, anteriorly than posteriorly, its lateral borders nowhere 
approximately parallel, its width in front only one- 
tlprd to one-fourth that between tips of hamulars. 
This cunoate form, though less accentuated in immature speci- 
mens than in adults, is constantly different from that charac- 



. Fig. 179. 

Mus muralis. 
Nat. size. 
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toristic of the lar^ series of European specimens of Mna mttaculus 
examined. Teeth as in Mm mmeulm. 

Measurements. — External measurements of type (adijjt 
female) : head and body, 90 ; tail, 85 ; hind foot, 17’4 ; ear, 14. 
Adult male and female from the type locality : head and body, 
84 and 89; tail, g9 and 87 ; hind foot, 18 *8 and 18; eai^ 14 
and 14. For cranial measurements see Table, p. 87l). 

Specimens examined. — Fifteen, all from St. Kilda (B.M. and Edinburgh). 

9. St. Kilda, Scotland. G. Barrctt-Hamilton (p).^ 8. 7. 1G. 1. 

(H. Ethans.) (Type of species.) 

d, 9 al. St. Kilda. J. E. Ifarting (p). 94. 7. 10. 2 -3. 

1 al. St. Kilda. Kelvingrovo Museum, 96. 0. 6. 1. 

Glasgow (p). 

2 d, 3 9. St. Kilda. W. Eagle Clarke (c & p). 11. 1. 24. 7--11. 

MUS FJEROENSIS Clarke. 

1904. Mns musculus furocnsis Clarko, Prnc. Koy. Phys. Soc. Fidinburgb, 
XVI, pt. II, p. 103. Type in Iloyal Scottish Museum. 

1910. Mus musculus fm-oensis Trouossart, Fauno ]\ramm. d’Europo, p. 146. 

Type — Nolsoe, Faeroe Tslands. 

Geoyraph i cal distrihutio n. — Faeroe Island s . 

Diagnosis. — Decidedly larger than Mm musnilns and M. 
muralis (hind foot, 19 to 20 mm., condylobasal length of skull, 
23 to 23*4 mm.); hind foot very robust, its width at base of 
outer toes about 5 mm. ; tail noticeably thickened, its diameter 
near base about 4 mm. as opp)sed to 3 ' 6 mm. in M. muralis and 
about 3 mm. in M. musculus. 

External characters. Except as already pointed out the 
external characters agree with those of Mns musculus. 

Colour. — The few specimens examined indicate that the colour 
does not differ essentially from that of Mus mnsculus. 

Skull ami teeth. — The skull resembles that of Mus musculus 
except for its larger size, relatively more robust rostrum and 
apparently more dcjiressed brain-case, though the material is 
insufficient to .show whether this last character is constant. In 
the three skulls examined from Nolsoe the palate is as usual in 
Mus musculus, the iiiterpterygoid space broadly rounded or truncate 
anteriorly, and the pterygoids, though imperfect, evidently liot 
far from parallel. The skull from Myggemes, however, as 
pointed out by Dr. Wiiige in the letter published in the original 
description of the species, has the pterygoid region exactly as in 
Mus muralis. This skull (No. 1229 Copenhagen Museum) is 
abnormal, the rostrum having been bent to the left, apparently 
by some injury when the animal was young. Thu t^th are 
slightly larger than those of Mns musmlus, but I can detect no 
peculiarities of form. ^ 

Measurements.— (adult female) : hind foot (dry), 20. 
Adult male from the type locality : hea4 and body, $5 ; tail, 97 ; 
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1905. 120. 3.3t 

1905. 120.3.4 
^1905.120.4.2 

1905. 120.4.5 

1905. 120. 4. 12 

1905. 120. 4. 13 

1905. 119 
f 1366 \ 

\ Copenhagen / 
/ 1366 1 

\ Copenhagen / 
f 1229 1 

\ Copenhagen / 
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hind foot, 20; oar, Adult feiualo from the typo locality: 
hind foot (in alcoh(»l), 19*8. For cranial measurements see 
Table opposite. • 

Specwiens examined, — Six, three from Nolsoe (Kdinbiirgh and Copen- 
hagen), and threo from Myggonics (Copenhagen). 

Bemarhs. — The Faeroe house mouse ditiers so •conspicuously 
from all other known meml}ers of the group, that however recent 
the animal’s origin may have benm there seems #no doubt that 
the form is a distinct species. The enlarged extremities may bo, 
as suggested by 13r. Winge, the result of changed habits duo to 
a climbing life among the cliffs of tlie islands ; but in view of 
the fact that a similar tendency is shown by two of the resident 
birds of the Faertws, it seems more probable that the characters 
of all those local forms has l^een determined by some more 
general factor of climate or food. 

The only sf)ecies with which Mus feeroenMH is likely to bo 
confused is Mu» muralis of St. Kilda. Ilut the size of the Faeroe 
mouse is noticeably greater, and the peculiar thickening of the 
feet is carried to a more noticeable extreme. The general colour 
of the body is darker than in Mm mnraliity essentially as in 
ordinary specimens of the house mouse, and the underparts and 
feet show no tendency to become whitish. 

MUS SPICILEGUS Potenyi. 

(Synonymy under subspocies.) 

OeograpMeal distribution. — Kastern and southern Europe, 
west to Portugal, Hungary and Sweden. 

Diagnosis. — Size less than in Mus musculusy the head and 
body rarely attaining a length of 90 mm., the hind foot in adults 
ranging about from 15*4 to 18 ram., condylobasal length of 
skull, 19 to 21*4 mm. ; tail noticeably shorter than head and 
body (exceptions very rare) ; colour of underparts usually 
whitish in abrupt contrast with that of sides ; upper incisor 
with sub-apic,al notch less developed than in Mus musculus. 

Colour. — For detailed descriptions of the colour see accounts 
of subspecies. In the yellower races the colour is strikingly 
different from that of Mus musculus. In the browner forms the 
general aspect is much like that of the house mouse, but the 
back is a clearer less dusky brown. 

Bemarhs. — Mus spicilegus is a strictly agrarian animal, found 
in fields, scrub, and open, dry forest, and never inhabiting towns. 
It is undoubtedly indigenous to the Mediterranean region. 
Belated forms occur in the corresponding life zone of north 
Africa and of Asia Minor and central Asia. Among the 
.European representatives of the species three /aces may be 
dSstin^ished, one of which ranges somewhat further north than 
the others. . 
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Mus sPioiLEGUs spioiLEGUS Petenyi. 

1^82. Mua spicilcgus Pet6nyi, Torm^*azctrajzi Fiizetck, Budapest, v, p. 114. 
1882. Mus acervator Petenyi, ToFm6szotrajzi Fiizotok, Budapest, v, p. 114 
(alternative name)'. 

1882. Mus acervifex ret6nyi, Termeszetrajzi Fiizotok, Budai)e8t, v, p. 114 
* (altori^tivo name). • 

1882. Mus canicularius PoWnyi, Termeszetrajzi Fiizetok, Budapest, v, 
p. 114 (alternative name). 

1882. Mus canimlator Pet6nyi, Termeszetrajzi Fiizetek, Budapest, v, 
p. 114 (alternative name). 

189G. Mus musculus flavescens Barrett-Hamilton, Zoologist, 3d. ser., xx, 
p. 179, ^lay 180G (not Mus musculus var, flavescens Fischer, 1872). 
1910. Mus sxnciU'QUS Trouossart, Fauno ^lamin. d’Pluropo, p. 148. 

Tjjflei locality, — Hungary. 

Geographical distribution. — East central Europe from the 
northern portion of tlio Balkan Peninsula to the sliores of the 
Baltic ; westward into Sweden. 

Diagnosis. —Gojnev&l colour of upper parts a cle?ir greyish 
brown without decided yellowish or russcit suffusion. 

Colour. — Upper parts a light woixl-brown, becoming some- 
what buffy on sides, the entire meeJian region from nose to base 
of tail rather conspicuously though finely “ lined ” with black, 
this “lining” sometimes prixiucing an evident dark median 
dorsal area, and always becoming in(;onspicuous on sides and 
disappearing entirely on narrow area bordering lighter colour 
of underparts. Basal portion of hairs slate-grey. Underparts 
rather sharply defined buffy white or pale cream-buff, the slate- 
grey bases of the hairs producing a slight greyish cast. Feet 
and under surface of tail essentially concolor with belly ; upper 
surface of tail brownish without sharp lino of demarcation. 
Ears sprinkled with brownish hairs externally, with buffy 
internally, neither surface with any decided colour. 

Measurements. — Average of seven adults from Upsala, 
Sweden; head and body, 86*2 (82-96); tail, 67*8 (60-77); 
hind foot, 17 ’1 (15 ’4-17 *4). Average and extremes of seven 
adults from near Konigsberg, Germany: head and body, 81 ’9 
(73-90); tail, 67*8 (60-75); hind foot, 16*8 (16-4-17-4). 
Adult female from Hatszeg, Hunyad, Hungary : head and body, 
81 ; tail, 6lf ; hind foot, 17 ; ear, 12. Adult male from Gageni, 
Boumania : head and body, 75 ; tail^ 60 ; hind foot, 16 ; car, 12. 
Average and extremes of five adults from Patrily, Roumania: 
head and body, 77*5 (72-83); tail, 6*21 (59*5-70); hind foot, 
16*2 (16-16*6); ear, 12 (11 *5-1 3 ’ 5). For cranial measure- 
ments see Table, p. 880. 

• 

Specimens examined . — ^Fifty-seven, from the following localities ; — 
Sweden; Upsala, 10 (U.S.N.M.); Stockholm, 2 (U.S.N.M.). 

Gebmany : Baltic coast, west of Kdnigsberg, 17 (U.N.N.M.). 
Aubtbia-Hungaby : G&all6koz-Som^ja, Pressburg, 6 ; Hatszeg, 
Hunyad, 2; Pester Gomitat,.2. 
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Roumania: Gagoni, Prahova, 1; Patrily, 7. 
Montenqqbo : Various localities, 5. 
Albania : Various localities, G. 


5. Csallokciz-Somorja, Press- 

burg, Hungary. 

2 9. Hatszog, Hunyad, Tran- 
sylvania. • 
d, 9. Poster Gomitat. 

6, Oagoni, Praliova, Rou- 

niania. (VV. Dodson.) 

7 6, Patrily, Roumania. 

(W. Dodson.) 
^ 2 (J, 3 9. Montonogro. (L. Filhrer.) 
3(J, 39. North Albania. 

(L. Filhrer.) 


Rndapost Miisoum 

(E). 

C. G. Danford (c). 

Rudapest Miisouiu 

0 ‘). 

Lord Lilford (p). 

Lord Lilford (p). 

O. Thomas (p). 

O. Thomas (p). 


*94. 3. 1. 48 -52. 


3. 2. 2. 33-34. 
>3i. 7. 26. 1-2. 

, 4. 4. 6. 41. 

4. 4. G. 42-48. 

5. 8. 4. 18-22. 
5. 8. 4. 88-48. 


Mos spiciLKfJUS inspANKios Miller. 

1909. Mas spicilegus hispanicus IVTillor, Ann. and lilag. Nat. Hist., 8th sor., 

Ill, p. 421, May, 1909. 

1910. Mus spicilegus hispanicus Trouossart, Paunc ^lamm. d’Wuropo, 

p. 148. 

Type locality. — Silos, Province of Burgos, Spain. 

Oeoijraplilcal distribution, — Coutral and southern Spain. 

Diagnosis, (loneral colour of upper parts huffy or pale huffy 

Colour. — Back and sides ranging from huff to a pale huffy 
grey lighter and less yellow than the creain-hutf of llidgway, the 
median dorsal region faintly “lined” with hlack, the sides 
gradually hecoming clear huff or huffy grey, this colour con- 
tinuing forward over cheeks and above eye to muzzle ; hasal 
portion of hairs slate-grey. Underparts sharply defined huffy 
white, slightly clouded hy slate-grey undercolour. Feet and 
tail like belly, the tail with a narrow dusky dorsal area extend- 
ing to tip. Ear thinly clothed, the colour huffy or greyish in 
harmony with surrounding parts. 

Measurements. — Type (adult female) : head and body, 79 ; 
tail, 50; hind foot, 14' 4; ear, 13-6. Average and extremes 
of four adults from the type locality; head and body, 76*7 
(75-79); tail, 53-7 (50-58); hind foot, 15-4 (14 -4-1 6); ear 
from meatus, 12*8 (12-13 *6). Average and extremes of ten 
adults from Elche, Alicante, Spain: head and body, 81*4 (76- 
91); tail, 62*1 (59-7 2f ; hind foot, 16*5 (16-17); ear, 13*6 
(13-14). Average ana extremes of seven adults from San 
Cristobal, Minorca, Balearic Islands: head and body, 77*2 
(75-80); tail, 63*2 (59-66); hind foot, 16*1 (15/6-16*8); 
ear, 12*5 (12-13). For cranial measurements see Table, p. 880. 

^ Specimens examined. — Eighty-five, from the following legalities : — 
Spain:- Venta del Baul, GiSinada, 7; Elche, Alioantp, 24; Alcoy, 
Alicante, 21 ; Silos, Burgos, 12 ; Gastrillo de 1% Reina, Burgos, 3 ; Paj&res, 
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Leon, 1: Cristobal, Minorca, Balearic Islands, 7; Inca, Majorca, 

Balearic Islands, 6. 

FiiANCE : Gerb^re, Pyr6n6es-Orientalos, 1 ; near Nimes, Gard, 2 ; 
Valescure, Var, 1. The Gard and Var specimens not typical. 

4 d, ?. VentadolBaul, Granada, G. S. Miller (c). 8. 6. 4. 102-106. 

Spain. 

4 6f 2 9. Elche, Alicante. G. S. Miller (c). 8. 8. 4. 89-94. 

13 d, 8 9. Alc6y, Alicante. O. Thomas (p). 8. 2. 9. 139-169. 

{N. Qonzalez.) 

4 d, 9. Silos, Burgos. G. S. Miller (c). 8. 8. 4. 97-101. 

^ (8. 8. 4. 101. Type of subspecies.) 

d, 9. Castrillo, Burgos. G. S. Miller (c). 8. 8. 4. 95-96. 

d. PajAros, Loon. O. Thomas (p). 8. 2. 9. 132. 

{N. Gonzalez.) 

4 d, 2 9. Inca, Majorca, Balearic 0. Thomas and R, I. 0. 7. 1. 18-23. 
Islands. Pocock (p). 

6 d, 9. San Cristobal, ^Minorca, O. Thomas and R. I. 0. 7. 1. 59-66. 

Balearic Islands. Pocock (p). 

d. Corbere, PyrAiiAes-Orien- O. Thomas and R. I. 0. 7. 1. 77. 

tales, Prance. Pocock (p). 

d. St. Genies, Gard. O. Thomas (v). 8. 8. 10. 92. 

(C. Moitaz,) 

Mus spiciLEGUs LUSiTANicus Miller. 

1896. Mus sp. Thomas, The Zoologist, 3d sor., xx, p. 137, April, 1896. 

1909. Mus spicilegiis lusitanic7ts MiUcr, Ann. and Mag. Nat. Hist., 8th ser., 

Ill, p. 422, May, 1909. 

1910. Mus spicilcgus lusitanicus Trouossart, Faune Mamm. d’Europe, 

p. 148. 

Tyjui locality. — Cintra, Portugal. 

Geographical distribution. — Known only from tho vicinity of 
the type locality. 

■ Diagnosis. — General colour of upjier parts brownish grey 
with a (lecidcxl tinge of russet. 

Colour. — Upper parts a light yellowish wood-brown with an 
evident russet tinge, the sides lighter and more huffy, the longer 
dark hairs producing an evident though not very conspicuous 
effect of “ lining.” A narrow clear buffy area along sides and 
accentuating line of demarcation, this continued forward over 
cheek but not surrounding eye. Undorparts light cream-buff, 
the slato-grey bases of the hairs showing through at surface. 
Feet buffy twhite or pale cream-buff. Tail obscurely bicolor, buffy 
whitish below, dark brown above, jbhe dark area much wider than 
in the Spanish form and essentially as in Apodemus syloatiem. 
Measurements. — Typo (adult male) ; head and body, 77 ; tail, 
60; hind foot, 16’2; ear, 13. Average and extremes of six 
adults from the vicinity of Cintra; head and body, 75*6 (74- 
77); tail, ,61 -8 (60-65); hind foot, 16-1 (15-16-8); ear, 12-6 
(12-13). For cranial measurements see Table, p. 881. 

Specinmis $[camined. — Six, all from the neighbourhood of Cintra. 

4 d, 2 9. Cintfa, Portugal. O. Thomas (c & p). 98. 2. 2. 80-35. 

« (98. 2. 2. 30. Type of subspecies.) 
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Genus ACOMYS I. Geoffrey. * 

1838. Acomys I. Geoff roy, Ann. des Sci. Nat., Paris, 2d ser., x, Zo(J., 
p. 12G, August, 1838. 

1841. Acosminthus Gloger, Gomeinn. Hand- u. Hilfsbuch dor Naturgosch., 

I, p. 05 (dimidiatus). ^ 

1842. Acantlmnys Lbsson, Nouv. Tabl. Rt^gno Anim., Mamm., p. 185 

(hispidua). 

Type spi^cies. — Mas cahirinus E. Geoffrey. ^ 

GeograpliivAil distribution. — Africa and south-western Asia ; 
islands of Cyprus and Crete. Not known from any part of the 
mainland of Europe. 

Characters. -In general essentially like Epimys, but fur 
conspicuously sj)inous, and tail with unusually largo scales, its 
appearance in most species sugg(\sting that of a lizard ; skull 
with anterior half of mesopterygoid fossa closed by plate-like 
outgrowth from the palatines, which meet and form a distinct 
longitudinal ridge in median line, tlu5 open i)art of h>ssa thus 
reduced to a small triangular space bounded chiefly by the 
hamulars ; enamel pattern and relative sizes of molar crowns 
about as in Epimjfs, but three-rooted, its anterior lamina with 
inner tubercle somewhat displaced backward, though less so 
than in Mus. 

ItcuiarJcs. —The genus Acomys contains about fifbien sj)ecies, 
one of which occurs within the limits of western Europe as here 
defined. 


ACOMYS MINOUS Bate. 

1906. Acmnys dimidiatus mhwus Bato, Proc. Zool. Soc., Tjondon, 1905, ii, 
p. 321, April 5, 1900. 

1910. Acomys dimidiatus minous Trouossart, Faiino Mamm. d’Europo, 
p. 158. 

Tyjpe -Kanea, Crete. 

Oeographical distribution. — Island of Crete. 

Diagnosis, — Like Acomys dimidiatus of Asia Minor, but 
smaller in size and darker in colour ; skull noticeably smaller 
than in dimidiatus. 

External characters. — Tail decidedly longer thaj;i head and 
body, the scales largo and coarse, forming about ten rings to the 
centimeter at middle, the l)Oundaries between the rings sharply 
defined, but those between the scales in each ring obsolete. 
Posterior border of each scale bearing two slender but distinctly 
flattened, closely appressod bristles, the length of which ecjuals 
the width of about one and a half rings. Thes(i bristles are of 
a peculiar silvery horn-colour, and are so arranged as to form 
continuous longitudinal stria?, which, in • connection with the 
conspicuous rings, impart teethe tail a peculiar lizaVd-liko appear- 
ance. Among the bristles occur numerous longer terete hairs so 

3 L 2 
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slender th^ they caii scarcely be detected without the^id pf V 
lens. Hind foot with sole naked to heel, the usual six pads 
well developed, the spaces between them occupied by numerous 
secondary tubercles, some of which attain nearly the size of the 
primary pads. Fore foot with thumb reduced to a mere 
tuljprcle with rudimentary nail. Palm rather broad, with five 
main pads ffeid numerous scjcondary tubercles.* Ear rather large, 
extending about to middle of eye when laid forward, its surface 
finely pubesc^Tit. Fur at middle of back consisting entirely of 
flattened bristles about 11*5 mm. in length and about 0*4 mm. 
in breadth at widest region. The few woolly hairs which occur 
among the bristles are almost entirely concealed, though a few# 
extend beyond tips of bristles, especially on rump. On sides, 
shoulders, head and underparts the bristles become so slender as 
to resemble ordinary coarse hair. 

Colour , — Ground colour of sides and upper parts buff, clear 
and bright along sides, strongly tinged with ecru-drab on head, 
neck and shoulders. Spines of back light bluish grey (nearly the 
pearl-grey of Ridgway) through basal two- thirds, then biiff with 
the extreme tips horn-colour, the result being a peculiar coarse 
grizzle in which the buff decidedly predominates. On hind leg 
the huff extends down outer side to ankle, but on front leg it 
does not reach wrist. Underparts and f(5et creamy white, the 
line of demarcation sharply defined, and extending along sides 
of face to muzzle. Ears and tail dull brownish, the tail not so 
dark below as above. 

Skull, - In general appearance the skull' resembles a miniature 

of that of Kpimys rattusy owing to 
the approximately similar develop- 
ment and form of the ridges in 
iiiterorbital region and on sides 
of brain-case. The brain-case is, . 
however, more depressed posteriorly 
and relatively wider than in the • 
members of the black rat group, 
the greatest width across lateral 
ridges equal to fully 1^ times 
length of parietal along ridge. 
Rostrum rather deeper and 
narrower than in other European 
MurmsR, Interparietal very large, 
strongly convex posteriorly, straight 
or slightly convex anteriorly, its 
area about equal to that of parietal. 

^ Fia. 180. Incisive foramina extending back 

Aeoiny* rninous, Nat. sixo. to about middle of first molar, 

their length only about 1 mm. 
less than th&t of diastc3ma. Aparji from its peculiar backward 
extension ii» median line characteristic of the genus, the bony . 
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palitte is very short, its length from incisivo foramen to the trans- 
verse ridge hofnologous with the normal j)osterior border scarcely 
exceeding breadth at middle of lirst molar. Hamnlars diverging 
posteriorly, their tips broiwlly in cont^ict with well d<^velo})ed 
beak of auditory bulla, the greatest distance between tliem about 
equal to length of jnterpterygoid space. Auditory bullre nutler- 
atoly large but not specially inflated, their form more elongated 
transversely to main axis of skull than in members of the other 
European genera. Zygomatji strong, somewHat expanded 
upward anteriorly (conspicuously more than in Epimytt raitm or 
Mu 8 muttculm). Plate forming outer wall of infraorbital foramen 
broad, rather stiuarely rounded off al)ove. Infraorbital foramen 
rather widely open below owing to the unusually slight pro- 
tuberance formed by the root of upper incisor. Mandible with 
long, rather narrow and straight angular process, the lower 
border of which is folded scjuarely inward ; coronoid process 
reduced to a mere recurved spicule scarcely rising above level of 
wide, nearly horizontal area extending from its base to articular 
surface. Protuberance over root of lower incisor slight. 

Teeth . — Upper incisor strongly compressed, rather more so 
than in Miih mmcnlus, the cutting edge normal. Lower incisor 
essentially like the upjjer tootli 
in cross section, its anterior and 
posterior diameters nearly equal. 

Molars suggesting those of Mua 
mu8culm both in relative size and 
in arrangement of tul^ercles, but 
the general tendency toward 
reduction carried less far, so 
that crown area of wd is about 
equal to that of and w* 
combined. First upper molar 
with crown relatively wider 
than in Mus musailm, but 
with t\ similarly though less 
displaced backward. Second 
upper molar with represented 
by a rather evident antero- 
external shelf, usually bearing 
a minute tubercle ; ^9 relatively 
better developed than in the house mouse. Third upper molar 
with crown area equal to fully one-half that of ; <3 usually 
represented by a minute antero-external tubercle ; second and 
third laminae rather distinct, oblique, septarated by a narrow 
groove, the extremities of which produce a slight re-entrant 
angle on each margin of crown, the tubercular elements entering 
into formation of the laminae obsolete.* Lower /nolars as in 

• In the specimen from which fig. 181 was drawn thg crowns of the 
9 pper molars are sufficiently worn to obscure the pattern, particularly of m”. 



Fia. 181. 

Aeomytt mirwm. Cheek- teeth, 
somewhat worn, •x 10. 
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Mu 8 rnumdus, bftt anterior portion of broaden and with 
two sub-equal tubercles nearly as large as those of second lamina, 
and ?»., relatively larger, its crown area slightly more than ha^f 
that of m^. 

Measurements . — Type (adult female) : hejwl and bcxly, 94 ; 
tail, 113; hind foot, 18 ; ear, 19*5. Adult male from the type 
locality: head and body, 112; hind foot, 19; eiA*, 18. F.or 
cranial measurements see Table opposite. 

Specimens examined - 
Crete : Ganea, 3. 

2 (J, 9. Canoa, Crete. Miss D. Bate (c). 5. 12. 2. 31 33. 

(5. 12. 2. 33. Type of species.) 


Family SPALACID^. 

1821. Spalaxidir Gray, London Med. Repos., xv, p. 303, April 1, 1821. 

Geoyraphical distrihution. — South-eastern Europe and adjoin- 
ing portions of Asia ; south into Egypt. 

Characters, b^orm mole-like, highly modiiied for subterranean 
life ; eye without external orificje ; external ear reduced to a low 
ridge ; tail absent ; claws not specially enlarged ; skull woflge- 
shaped, without postorbital processes, nearly half of its upper 
surface occupied by a flattened, forw^ard-sloping occipital shield, 
the outer margin of which extends to level of outer border of 
zygomatic root ; jugal short, extending forward only a little 
beyond middle of zygoma and forming no part of ant(5rior portion 
of arch ; infraorbital foramen large, simple ; paraj)terygoid fossa 
not closed dorsally, appearing like a large foramen ; cheek- 
teeth ij~, rooted, hypsfxlorit, the subterete crowns with one inner 
and one or two outer re-entrant folds. 

JtemarJes. Both externally and in the structure of the skull 

the family Spalacidm exhibits a higher degree of special adaj)ta- 
tion to a peculiar mode of life than any other group of nxlents 
occurring in Europ(\ As here understood th(i family ijonsists of 
the single genus Spalax. 


Genus SPALAX Gueldenstaedt. 

1770. Spalax Gueldenstaedt, Nov. Comm. Acad. Sci. Imp. Petrop., xiv, 
pt. I, p. 410 {microphthalmiis). 

1783. Myospalax Hermann, Tabula Affinitatuin Animalium, p. 83 (lax- 
manni Hermann = Spalax microphthalmus Gueldenstaedt). 

1799. Talpoidea Lac6p6de, Tableau des divisions, sous-divisions, ordros et 
genres des Mammiferes, p. 10 (typhlus). * 

1804. Aspalax Desmarest, Nouv. Diet. d’Hist. Kat., xxiv, Tab. MC^th. 
Mamm., p. 24 (Mus typhlys Pallas). • 

1815. Anoiis Rafinesque, Analyse do la Nature, p. 58 ^(Substitute for 
Talpoides Lac4p^do). 
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1840. ? Ommcjfosteigus Nordmann in Keyserling and Blrtsius, WItbelthioro 
Europas, pp. vir, 31 (0. 2 )allasii Nordmann). Nomen nudiim. 

'^8U8. Microspalax Nehring, Sityi.-Bor., Gesollsch. Naturforsch. Freundo, 

♦ Berlin, for Bocombor 21, 1897, p. 168 (I’rovisional sub-goncric 
name for Binallor species of Sjyalax), Not Micros 2 xilax Trouessart, 
1885. 

NannosjHilax Palmer, Science, N.S., xvii, p. 873, May 29^ 1903 
(Substitute for Miarospalax Neliring). 

Type 8j)eciefi, — Spalax microphthahnus Gueldeiistaedt. 
OeographicM distribution. — South-eastern Europe and adjoin- 
ing portions of Asia; south into Egypt. Limits of range 
imperfectly known. 

Characters . — Essential characters as in the family Spalacidw, 
Fur soft and velvety except for a conspicuous line of stiffened 
bristles extending backward along each side of head from outer 
extremity of naked muzzle pad. Pattern of enamel folding at 
first sigmoid, but later, as the crowns of the teeth wear away, 
undergoing considerable changes in form, the re-entrant folds 
tending to become isolated as enamel islands (fig. 184, p. 893). 

liemarks . — The members of the genus Spalax are immediately 
recognizable among Eurojiean rodents by their complete adapta- 
tion to underground life, the absence of external eyes and tail, 
and the presence of the peculiar line of stiffened bristles on each 
side of head. About a dozen species have been described ; two of 
tliese inhabit south-eastern Europe west of the Russian boundary, 
while a third, of uncertain status, is supposed to occur in Greece. 

KEY TO THE EUROPEAN SPECIES OF SPALAX.*- 

Skull not unusually deep, the distance from alveolus 
of to sagittal crest about 39 per cent of 
condylobasal length; width of auditory bulla 
about 7 mm. ; greatest width of infraorbital 
foramen slightly more than half its height 

(Houraania and Bulgaria) S. dolbroge/Vj p. 889. 

Skull unusually deep, the distance from alveolus of 
to sagittal crest about 43 per cent of condy- 
lobasal length; width of auditory bulla about 
8 mm. ; greatest width of infraorbital foramen 
conspicuously more than half height. 

Breadth of rostrum in adult male about 11 mm. ; 
alveolar breadth of equal to least palatal 
width (ilungary) S. hungarictis, p. 894. 

Breadth of rostrum in adult male aboit 12 mm. ; 
alveolar breadth of less than least palatal 

* width (Greece ?) S. grsecus, p. 895. 


♦ The important work by Dr. L. M6hely on this genus — Species generis 
Spalax. A ^'>ldi Kutydk Fajai, Budapest, 1909— has unfortunately been 
received too late to be utilized by the author.- 0. T. (See Appendix, 

p. 1000.) * 
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SPALAX DOLBROGEA Miller. 

1901. Spalax humjariciitt Miitschiu, Sitz.-Ber. (tobuIIkcIi. Naturforsoji. 

Freundo, Berlin, p. 237, November, 1001 (lloumania). 

1908. Spalax dolbrogetu Miller, Proc. Biol. Soc., Washington, xvt, p. lOi, 
November 30, 1903 (Dobrudscha). Type in U.S. National 
Museum. • ^ • 

1910. Spalax dolbi^ogem Trouessart, Fauue Mamm. d’Europc, p. 204. 

Type locality, ~- Ma\coc\, Dobrudscha, Hounianrfa. 

Geographical distribution , — Roumania and Bulgaria ; limits of 
range not known. 

Diagnosis, Size medium (hind foot about 25 mm., condylo- 
basal length of skull about 50 mm.) ; skull nuxierately tleep, tho 
distance from alveolus of to sagittal crest about oijual to that 
from occipital condyle to first molar ; antcorbital foramen large, 
much higher than wide ; anterior base of zygoma lightly built ; 
auditory bulhe rather long and narrow ; breadth of w' at alveolus 
less than width of palate in same region. 

External characters, — (leneral form cylindrical, with long 
body, short legs and no apparent neck, the l)road flattened head 
set so closely on shoulders that orifice of oar is almost at anterior 
edge of scapula. Head broadly rounded when viewcxl from 
above, wedge-shaped in profile owing to tlie abrupt reduction in 
depth from behind forward, the anterior border of muzzle pad 
forming the front edge of wedge, tho chin strongly reccxling ; 
external ear absent, the small auditory opening margined by a 
low ridge ; no trace of external eye ; nostril pml large, lying in 
two distinct pianos, one on upper surface of muzzle, the other 
on abruptly backward-sloping upper lip ; upper portion of pad 
broadly triangular in outline, its lortgest lK>rder in front, its 
surface smooth except for some indistinct wrinkles crossing it 
longitudinally, and a deep groove at each side parallel with 
margin ; lower portion similar to upper in general outline, the 
simple, round nostrils situated a little lielow middle ; a narrow 
groove curving outward and upward from each nostril to anterior 
margin of pad ; lip thinly haired between piwl and mouth. The 
shovel-like character of upj)er surface of head is increased by 
the presence of a brush of stiffened hairs directed outward and 
upward, and extending from outer angle of muzzle pad about 
half-way to ear. Legs short, the feet large and distinctly 
fossorial. Fore foot with third digit longest, second and fourth 
successively a little shorter, fifth extending to end of first 
phalanx of fourth, first very short, not extending to middle of 
first phalanx of second \ claws simple, very small, their length 
not equal to that of terminal phalanx ; palm naked) the region 
at base of phalanges wrinkled but without tubercles, the posterior 
portion occupied by a large pad divided into two^ unequal parts 
by a longitudinal furrow* on side next thumb, the anterior 
margin raised and thickened, sometiqies appearfhg as a ridge 
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crossing pal^ obliquely outward and backwaVd from base of 
thumb. Hind foot longer and more slender; proportions of 
digits as in fore foot, but claws of second and third about three 
times as long as the others, which are of the usual small size ; 
in old individuals the second and third claws may be worn down 
to essentially the same size as the others ; sole naked, finely 
wrinkled ; thlee small, ill-defined tubercles at bases of main 
digits, and a fourth at base of hallux ; a faintly indicated fifth on 
opposite side oi sole from fourth. Tail a more tubercle barely 
1 mm. in height. 

Colour. — Back, sides and posterior half of head a light 
yellowish brown somewhat paler than the ochraceous-buff of 
Ridgway, the fur everywhere slate-grey beneath surface ; under- 
parts and legs slate-grey, the yellowish brown of sides usually 
extending as an evident wash across middle of body ; face, cheeks 
and region about mouth silvery drab-grey, the two lines of 
bristle-like hairs extending back from muzzle whitish in rather 
marked contrast. 

Skull. — The skull is heavily-built, its surface conspicuously 
ridged, its general form strongly cuneate whether viewed from 
above or from the side. Dorsal profile slightly convex from 
front of nasal to lambdal region, the convexity most marked 
l)otweon orbits, the nasals and upper surface of brain-case often 
flattened or faintly concave ; occiput very gradually sloping at 
an angle of about 10*^, the length of this sloping portion equal to 
distance from lamlxla to posterior extremity of nasals ; ventral 
profile concav(j iminediately Ixjhind incisor, then sloping abruptly 
downward to front of alveolus, from which point it is essentially 
horizontal to back of occipital condyle. Brain case broadly ovate 
in outline when viewed from above, the broad occipital shield 
causing it to aj)pear almost triangular ; sagittal crest well 
developed in adult, extending from lambdoid crest to interorbital 
constriction ; occipital shield extending so far forward that the 
conspicuous, almost squarely transverse lambdoid crest is con- 
tinuous at its outer extremity with anterior border of zygomatic 
root, into basal portion of which the antero-external angle of 
shield appears to be pressed ; outer border of shield extending as 
a thin plate from auditory meatus to base of zygoma, and roofing 
over a pit-like area lying between glenoid surface and neck of 
bulla ; posterior aspect of brain-case entirely covered by the 
pentagonal occipital shield, no portion of brain-case or inter- 
orbital region appearing above its upper margin ; lower border 
of shield longest, postero-external border shortest, antero-external 
border intermediate in length ; foramen magnum squarish in 
outline, its Jieight less than half that of shield ; paroccipital 
processes distinct but small, not extending to level of lower 
border of forjimen magnum ; condyles projecting noticeably 
behind all other parts of occiput] base of brain-case with no 
specially rem^kable features ; width of basioccipital behind 
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nearly twice length excluding condyles, width alcjrig anterior 
suture about two-thirds median length; surface of basioccipital 
irregularly depressed at side; auditory bulhe rather large, bpt 
displaced upward so that lower bordc^r is about on lovtd with 
that of foramen magnum, their outline somewhat flask-shaped, 
the neck of the^ flask projecting horizontally outward,, not 
abruptly defined from body of bulla ; surface of bAlla smoothly 





Fig. 182. 

Spalax dolhrogesB, Kat. bIkc. 


polished. Interorbital region deeply constrictecl, its upper 
surface marked by a narrow median groove extending forward 
from sagittal crest. Zygoma slender and weak, not /expanded at 
middle, nearly horizontal throughout, bowed gradually outward, 
so that the greatest zygomatic breadth is at level of anterior 
extremity of glenoid surface ;* infraorbital foramen large, broadly 
crescentic in outline, its greatest wicjth scarcely or not more 
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than lialf lieight. Rostrum rather long, nearly parallehsided 
when viewed from al)ovc5, though slightly wider somewhat 
bejrond middle than at base, and tapcjring rather noticeably in 
front, its width every wh(5ro greiiter than that of interorbital 
constriction ; nssals wide, abruptly rounded off anteriorly, where 
they project so as to conceal incisors, tapering gradually to a 
narrow base,«> where tlujy are abruptly truncate at level of 
posterior extremity of nasal branches of premaxillaries, and of 
middle of infra,()rbital foramina ; in lateral view the rostrum is 
strongly cuneato, its least depth, immediately behind incisors, 
contained about 21 times in that at alveolus of wd ; incisive 
foramina very small, slit-like, at level of anterior border of 
zygomatic root, their greatest diamett^r contained about six times 
in diastema (three times in space in front of them, twice in 
that behind). Palate very narrow, its least breadth scarcely 
equal to that of alveolus, its surface marked by a median 

ridge and two lateral grooves ; pos- 
terior termination of palate simple, 
without pits or changes of level ; 
mesopterygoid space parallel-sided, 
about twice as long as wide, squarely 
truncate anteriorly at level a little 
behind that of alveolus of ; 
hamulars simple, straight, slightly 
diverging, widely separated from 
bullaj; ectopterygoid narrow, the 
pit deep and widely open at bottom. 
Mandible slender, appearing dispro- 
portionately small for the very large 
incisor which projects conspicuously 
behind as well as in front, and to 
which the ramus is little more than 
a sheath ; coronoid process high, 
slightly recurved, its anterior lx)rder rising abruptly from level 
of front of ; articular process low, its base distorted by the 
shaft’ of incisor; angular process with rather long, strongly 
convex lower border, its free portion short, abruptly curved 
outward, not extending behind level of condyle; between 
articular anc^ angular processes and somewhat in front of them 
projects outward and upward the ei\capsuled base of the incisor, 
rising in fully adult individuals to a height intermediate between 
that of articular and coronoid processes, and forming the most 
conspicuous single feature of this part of jaw. 

Teeth , — Incisors large and heavy, molars small, the contrast 
greater than^in any other European rodent. XJ pper incisor strongly 
curved, the exposed portion nearly vertical, the root forming a 
slight protuberance side of palate immediately in front of 
first molar ; shaft not compressed, the width of flat anterior face 
nearly equal to gr^test antero-posterior diameter; posterior 





border narrowly^ rounded ; inner and outer bonlers,about otjual ; 
enamel extending slightly on inner and outer sides of tooth, its 
surface finely rugose with minute longitudinal wrinkles, and light 
orange in colour. Lower incisor so large that the mandible has 
the appearance of a mere sheath to the tooth, its root projecting 
between articular and angular processes as a conspicuoui^ sub- 
terete capsule, larger and more noticeable thaiiHhe processes 
themselves; length of capsule increasing with ago, scarcely or 
not attaining level of condyles in individuals whoso molars are 
in the early stages of wear, though surj)assing this level in 



FIO. 184. 

Spalax dolbrogeee. Cheek-tooth showlnf^ enamel pattern at varioua stages of wear. 
Upper TOW, maxillary teeth ; lower row, iih’iiidlbiilur teeth (seini-dlagrainmatic). X 6. 


older animals; section of shaft much as in uppiy tooth, but 
antero-posterior diameter relatively greater; surface of enamel 
less evidently rugose, and colour whitisli or slightly tinged with 
yellow. Molars with high, sul)-terete crowns and short roots, of 
which there are throe in each of the maxillary teeth, the inner 
root tending to divide longitudinally into two, and two in each 
of the mandibular teeth, each root tending to divi^lo into two ; 
size of teeth decreasing from first to third, the crown area of 
third when unworn about one-half that of first, when worn 
relatively larger ; enamel pattern of and la* consisting of two 
backWai^ly curving re-entrant folds on outer side and a single 
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foward-curvjing re-entrant fold on inner side, the anterior outer 
fold of shallower than the others and usually becoming 
converted into an “ island ” at an early stage of wear ; with 
re-entrant fold on either or both sides ; lower molars each with 
a forward-curving more anterior inner fold and a backward- 
curbing more posterior outer fold, the inner fold in and with 
a small supjylemental ])asal backward fold which early becomes 
isolated as a minut<i islan<l lying near apex of outer fold ; all 
the re-ontranh;folds in both maxillary and mandibular tooth are 
transformed into islands as the wearing away of crown advances. 

MeaHurements,- Typo (adult male) : head and body, 230 ; 
hind foot, 25 (hind foot with claws, 29). For cranial measure- 
ments see Table, p. 896. 

Specimens examined, — Niue, from the following localities : — 

BunGAiiiA : Near Ruatschuk, 6 skulls (Andersen). 

Roumania ; Malcoci, Dohrudscha, 3 (R.M. and IJ.S.N.M.). 
d, 9. Malcoci, Dohrudscha, Rou- G. Dalgleish (c). 5. 10. 26. 1-2. 
mania. 


SPALAX HUNGARICUS Nehring. 

1898. Spalax lyphlus hungariciiH Nehring, Sitz.-Ber. Goaollsch. Natur- 
forsch. Freunde, Berlin, for December 21, 1897, p. 173, fig. 3. 

1898. Spalax hungaricus Nehring, Zool. Anzoigor, xxi, p. 479, 
September 5, 1898. 

1898. ? Spalax monticola Nehring, Sitz.-Bor. Gesellsch. Naturforsch. 

i\eunde, Berlin, p. G (Ulog-Obruja, Herzegovina). 

1910. Spalax hungaricus and ? S, monticola Trouossart, Faune Mamm. 
d’Europo, pp. 203, 204. 

Type locality , — Hungary ; exact locality not stated. 
Geographical distribution. — Hungary ; probably extending 
southwjird into north-western portion of Balkan Peninsula. 




Fiq. 186. , . 

Anterior base of zygoma in Spalttx dolbrogem (a) 
. and 5,^ hungaricus (6). Nat. size. 
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Diagnosis, — Like Spalax dolhrogess, but skull tending to be 
somewhat deeper ; anteorbital foramen moderate, nearly as wide 
as high ; anterior base of zygoma heavy ; auditory bulke rather 
short and wide ; breadth of at alveolus alx>ut equal to width 
of palate in same region. 

Spechnens examined. — Austria-Hungary, Kolozsvar, 2 ; Hungary, no 
exact locality, 2 (U.S.N.M.). > 

2. Kolozsvar, Hungary. O. Thomas (p). 3. 1. 14. 1-2. 

{L. Fuhrer.) ^ 

SPALAX CROCUS Nohring. 

1898. Spalax gnecus Nehring, Zool. Anzeiger, xxi, p. 228, ]March 21, 1898. 

Typo in Munich Museum. 

1910. Spalax grtecus Troncssart, Fauno Mamm. d’Europo, p. 204. 

Type locality, — Supposed to 1)0 the neighbourhood of Athens, 
Greece. 

Geographical distrihution. Known only from the two original 
specimens and a young male from Sty 1 is too immature to be 
positively identified. 

Diagnosis. — Similar to Spalax hungaricus^ but skull with 
somewhat broader rostrum and palate. 

External characters and colour, — As in S. hungaricus. 

Skull and teeth. In all respects the skull and teeth resemble 
those of Spalax hungaricus, as opj)osod to S, dolhrogeve (groat 
depth through frontal region ; form of auditory bullfe ; width of 
infraorbital foramen), but the rostrum appears to be slightly 
broader and the nasals a little more spatulate than in the 
northern animal. Teeth exactly as in S. hungaricus, except that 
molars are relatively somewhat narrower, a peculiarity that may 
readily prove to be individual. ^J'he enamel pattern of the adult 
agrees with that of S, hungaricus in all respects ex(jept in the 
slightly less development of the longitudinal terminations of the 
outer re-entrant folds, a i>eculiarity probably due to the condition 
of wear in which the crowns hapjien to be. 

Measurements, — Hind foot of adult, 27 ram. For cranial 
measurements see Table, p. 896. 

Specimens examined. — The skeleton and mounted specimen in the 
Munich Museum which formed the basis of the species : also an immature 
male from Stylis. 

Demarks. — Through the kindness of the authorities of the 
Munich Museum I have had the opjK)rtunity to compare the 
original specimens of Spalax grsecus with 8. hungaricus and 8. 
dolbrogese. Since the species was described the skull has l)een 
removed from the adult individual. This specimen shows that 
the teeth, contrary to the supposition of the original describer, 
have no characters that can be regarded as specific.' If distinct 
from 8. hungaricus, the larger animal is not likely to be separable 
by any other character thj^«its size. 

6. Stylis, Phthiotis, Greece. £. MaoDoneli (c & r). 9. S. 15. 1. 
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Family SCIURID.®. 

1821. Sciuridie Gray, London ^led. Ropos., xv, p. 304, April 1, 1821. 

Geographical fi/«/r/fcw//f)».'^Easterii and wasteru bomispheres 
except at the extreme north and south ; absent from Madaga^ar, 
New Guinea, Austi^alia and the Pacific Islands. • 

. Characters. — Form slender or robust according as the animal’s 
habits are arboreal or terrestrial ; tail without l^)rny scales on 
lower surface, densely long-haired, usually fiattenod ; ribs twelve 
or thirteen pairs ; skull varying in form but never highly 
) modified ; postorbital processes present ; infraorbittil foramen 
small ; jugal long, its anterior extremity wedged between 
lachrymal and zygomatic process of maxillary ; pahite rather 
broad ; up|)er incisor with rtK)t in front of antcjrior cheek-teetli, 
lower incisor with rocit not extcmding conspicuously into 
ascending portion of ramus; molars rootcxl, tubercular and 
transversely ridged, premolars ^ or } . 

MemarJcs. — The family Sciuridtn^ containing the s({uirrels, 
spermophiles, marmots and their allies, is otio of th(5 most widely 
distributed and abundantly represented group of rodents. It 
^contains about forty-five living groups, the exact status of liiany 
of which is still in doubt ; three of those occur in Europe. 

KEY TO THE EUROPEAN GENERA OF SCIUHIDM. 

(For convonioiico of comparison tlio cranial and dental charaqJiorQ of 
Semropterus arc inserted.) 

[Orbit large, its vertical diaruotBr equal to idoro 
than one-third basilar length of skull ; posterior 
transverse ridge on crown of first and second 
upper molar terminating internally in a distinct 
cusp isolated by deep groove; axes of enamel 

foldings of lower cheek-teeth not parallel SciaruplcriiSy p. 911.3 

Orbit moderate or small, its vertical diameter equal 
to less than one-third basilar length of skull; 
posterior transverse ridge on crown of first and 
second upper molar terminating internally with- 
out cusp and groove ; axes of enamel foldings of 
lower cheek-teeth parallel. 

Incisors compressed, the width of anterior face not 
• . morp than half that of lateral face; small 
upper premolar minute, its crown simple, with 
diameter equal to about one-eighth that of 
. ‘ large premolar * dorsal profile of skull strongly 
depressed posteriorly ; tail nearly as long as 
head and body, very bushy (Habits arboreal. 

Squirrels) fifciwrz/s, p. 898. 

V Incisors not compressed, the width of anterior face 
about equal to that of lateral face; small 
upper premolar well developed, its crown 
marked by evident ridges and depressions, iis 
diameter about half that o^large premolar; 
dorsal profile of skull nof very strongly de- 
pressed posteriorly (Hebits terrestrial). ^ 

3 M 
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Brain-case not excessively flattened, its depth » 
abou^ twice that of rostrum ; distance from 
lachrymal to tip of postorbital process equal 
to about one-third condylobasal length of 
skull ; size medium or small, form squirrel- 

liko (Ground squirrels) CiielluSt p. 924. 

Brain-case much flattened, its depth not con- 
* spicuously greater than that of rostrum ; , 
distance from lachrymal to tip of postorbital 
process less than one-fourth condylobasal 
length pf skull; size largo, form badger- 
like (Marmots) Marmola, p. 931. 


( I onus SCIURUS Linmous. 

1758. Scijmin Tdiinieus, Syst. Nat. 1,^ 10th cd., p. 63 {vulgaris ^ by 
tautonymy). 

1857. Scinrus Blasius, Saiigctiiioro Doutschlands, p. 271. 

1893. Aphrontis Schulze, /oitschr. fiir Naturwissenscli., Leipzig, Lxvi, 
p. 165 (vulgaris). 

Tiipe HperieH. Snnrns vulgaris Litinanis. 

Gengraphiml illstrihniion. — FoiustcMl regions of the northern 
hemisphere, in the Old World from Ireland to Japan and north- 
eastern Siberia ; southern limits of distribution at present 
uncertain owing to lack of precise definition of the genus. 

Characters . — Strictly arboreal Sciuridse, of medium size and 
typically sciurine aspect, the tail bushy and conspicuously 
flattened, more than half as long as head and body ; skull with 
deep, strongly convex brain-case and weak rostrum ; postorbital 
processes slender, dircctcid backward ; incisors strongly com- 
pressed ; ’anterior uj^por preinolar vestigial, usually present as a 
practically functionloss terete spike ; crowns of molars low, those 
of upper teeth with two mcKleratcly developed cross rjdges and a 
broad, low inner cusp (not forming a (J -shaped pattern with 
wear), those of lower teeth distinctly basin-shaped. 

HemarlcH. — In the present uncertainty regarding the classifica- 
tion of the squirrels, it is impossible to frame a satisfactory 
diagnosis of tlie genus Sciurus, or to estimate the numl)er of 
forms that should be referred to the group. Only the type 
species occurs within the limits of the present work ; it is repre- 
sented by thirteen geographical races. 

i 

SCIURUS VULGARIS Linnmus. 

(Synonymy under subspecies.) 

Oeographlcal distribution. — Wooded portions of Europe from 
the extreme northern limits of tree growth to the Mediterranean 
coast, and from Ireland eastward into Asia. 

Diagnosis. — Size 4nedium (head and body ranging in the 
different racel from 205 to 280 mnv, tail from 160 to 242, hind 
foot from 55 to 66, condylobasal length of skull from 45 to 55) i ! 
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(!kil decidedly niwe than half as long as head and Ixidy ; ear 
cohspicuously tufted in winter ; colour reddish, gre 3 ^sh or dark 
brown above, whitish (never distinctly yellowisli) below ; niinute 
anterior upper premolar present ; cross-ridges on upper luolafs 
smooth, not tending to become tuborculate ; lower incisors 
extremely compressed. 

External charaHern , — Form slender, tlie head «iiid iHwkVtdl 
differentiated from the trunk, the legs rather long, the tail about 
eiiual to head and body. Head roundcnl posterior^, narrowed in 
front, the muzzle deep ami not much produced (distance from eye 
to nostril about eciual to depth at region half way between) ; ear 
rather large, just covering eye wh<;n laid forward, the widtli at 
middle about three-quarters height from crown ; antei’ior border 
nearly straight l)elow, somewhat convex above, its lower two- 
thirds abruptly folded backward, the inner root of this fold lying 
nearly over meatus ; tip rather abruptly rounded olF ; p(wterior 
border convex except for a flattened or slightly (*.onvex region 
just below tip, its lower bonier exttuiding forward as an abruptly 
aiiglixl projection over meatus; outer surface of eiu* densely 
furred at all seasons, the tip conspicuously tuftcxl in winter 
|X)lage ; muzzle pad hairy above, a narrow bare area extending 
Iwtween nostrils and across upjxu* lip and sending out a 
lateral branch under each nostril. Fore fetit long and slender 
with long, freely spreading lingers ; tliumb reduced to a mere 
tubercle with closely appressecl nail ; two middle fingers sub-equal 
and longest, se(Jond and fifth sub-ecpial and about lialf as long ; 
I)alm with live tubercles, the two i.)Osterior largest and best 
clelined ; claws long, compressed, strongly curved. Hind foot 
long, the live toes all well develoj>ed aiid bearing stroiig claws 
shorter and less (jurved than those of fore foot ; inner toe 
extending jibout to base of others, outer extending a little iHjyond 
middle of fourth ; fourth toe longest, third and second successively 
a little shorter ; sole densely hairy in winter, partly bare in 
suiiiiiier ; four small but evident tubercles at bases of toes. Tail 
strictly distichous throughout, the hairs at sides and above about 
30 to 50 mm. in length. Mammje, p 1 — 1 , a 2 — 2, i 1 — 1 = 8. 

Colour, — Though the actual cxdour shows groat difiereiices 
according to phase and season the pattern is constant and 
characteristic. The head, back, sides and tail are essentially 
uniform, the tail usually a little darker than back* the sides of 
body and outer surface of limbs somewhat lighter, the middle of. 
back frequently with more reef ; face with an ill-defined pale area 
on cheeks and muzzle ; ear-tufts usually concolor with sur- 
rounding parts but sometimes darker or monj nxl ; inner surface 
of legs and upj)er surface of feet not so dark as outer surface of 
legs ; tail with a lighter, grizzled or whitish area along median 
line below, this sometimes partly or wholly conceakxl ; white of 
underparts extending forwarci to chin or to back«of interramial 
space ; posteriorly the white does not reach bai^ of tail, and 
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laterally it barely extends on inner surface of thigh and forearm^ 
line of dem&reation well delinofl. Two colour phases occur, one 
characterized by the predominance of red, the other by that of a 
d&rk, sometimes almost blackish brown. The dark phase is often 
incorrectly spoken of as molanistic. In a general way the phases 
have a geographical significance, as the red is dominant at the 
north, the cj^i'k brown at the soutli. The winter pelage is 
everywhere lighter, brighter and more greyish than the summer 
pelage. In regions wiiere both cokiur phases occur four normal 
combinations ot phase and pelage will be found in any consider- 
able series of specimens. Apart from these coml)inations and 
their intermediate stages individual variation in colour is not 
unusually grcjat. 

Shilh — In general the skull is broad, i^mooth and rounded, 
with large, deep brain-case and small rostrum, the basicranial 
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SciuruH vulgarig, Nat. size.. 


axis bent downward so that foranvei; magnum is entirely below 
level of alveolar line. Dorsal profile flat or faintly and irregularly 
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convex to region between postorbital processes, th«n abruptly 
and strongly convex over greater portion of brain-case to a slight 
but evident concavity immediately in front of lambdoid region ; 
ventral profile somewhat parallel to dorsal profile in general 
direction, but diverging slightly in its anterior half and con- 
verging a little posteriorly; posterior truncation of brainfcase 
nearly vertical, slightly convex when viewed from *the side, th(^ 
occipital condyles not visible from above. 11 rain-case broadly 
ovate ill outline when viewed from above, its ^greatest width 
about equal to length, its width posteriorly somewhat greater 
than that at postorbital constriction ; surface essentially smooth, 
» though in old individuals, particularly of the larger races, a low 
ridge extcmds backward from base of postorbital proc(iss, across 
middle of parietal to lambdoid rtjgion, th(5 two ridges together 
forming a lyrate figure ; lamlxioid crest represented by a mere 
angular ridges along course of lambdoid suture ; viewed from the 
side the brain-case is conspicuously rounded throiigJi anterior 
three-fourths, tlie low occipital region marked off from main 
portion by a shallow but evident constriction ; occiput moderately 
high, its depth to lower lip of foramen magnum about two- 
thirds mastoid breadth, much exccH^dtvl by median portion of 
br.ain-case, its dorsal and lateral margins forming an evenly 
rounded, ntjarly semicircular arch ; fonunen magnum wider than 
high ; occipital with three distinct swellings between foramen 
magnum and lambdoid ridge, each about equal to exposed portion 
of petrosal ; paroccipital processes small, their extremities hooked 
inward and slightly forward, scarcely exte^nding to level of lower 
edge of condyle ; basioc(npital rather broad and short, its width 
in region of suture about equal to median length ; median ridge 
slightly developed ; (xlge of basioccipital in region of suture 
slightly raised, but not forming a distinct lateral process ; 
auditory bullae sub-circular in general outline, rather evenly 
inflated, but with an evident aiitero-internal flattening, their 
antero-posterior diameter equal to distence from front of bulla 
to front of their lateral diameter to inner margin of meatus 
barely equal to least width of basioccipital ; meatus with a 
distinct rim except along postero-upper border. Interorbital 
rfegion about as brood as long, its least Avidth nearly the same 
as postorbital constriction, its surface nearly flat, thcaigh usually 
with a low but evident swelling at each side posteriorly, the 
Teases of postorbital processes about on hivel with median region ; 
notch at anterior base of postorbital process small but well 
developfxl, the orbital border sometimes complete so as to trans- 
form the notch into a foramen ; postorbital processes long, slender, 
stil^ngly btmt downward, the orbit surrounded by bone through 
about three-quarters of its circumference. Zygomata not widely 
spreading either in front or behind, the arches essentially parallel 
with each other through the greater part of their extent ; jugal 
projecting posteriorly behind zygomatic process of Squamosal, its 
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upper border rising at middle to form a slight but evident angle 
marking hinder margin of orbit, its anterior extremity wed^d 
between lachrymal and zygomatic process of maxillary ; anteorbital 
foramen small and slit-like, a little in front of level of anterior 
premolar, its outer border strongly concave, its lower extremity' 
maf ked by a short abruptly projecting proces,^. Rostrum forming 
about one-tliird length of skull, its basc 5 rather broad, its anterior 
region narrow and coinprt^ssed, the least depth behind incisors 
decidedly groAlxjr than width at same region ; nasals rather short, 
moderately narrowtnl posteriorly, their squarely truncate hinder 
bord(!r lying at level of extreme anterior edge of zygomatic root, 
the broaflly expanded nasal branchtss of premaxillaries usually < 
(ixtending somewhat further back. Palate moderately wide, 
slightly concave antero-posteriorly, rather noticeably concave 
laterally betwtjen tooth-rows ; incisive foramina small, lying 
entirely in premaxillaries, their length barely more than one- 
third that of diastema and much less than least width of rostrum, 
their anterior extrcmiities very narrow ; j)Osteriorly the palate 
(sxh^nds a little^ beyond level of last molar, its border truncate 
or conv(^x, never with median spine ; a conspicuous foramen or 
notch at outcu* wlge of palate Ix^hind alveolus of ; mesop- 
terygoid spac(5 less than twice as long as wide, its lateral bordcirs 
nearly parallel except posteriorly, where the hamulars curve 
rather noticeably outward ; ectopterygoid slightly developed and 
inconspicuous. Mandible robust, the ramus deep and noticeably 
compressed in front of tooth-row ; coronoid process broad at base, 
tapering rapidly to an acute recurved point a little above level 
of condyle, its anterior border moderately convex ; articular 
process with shallow but noticeable concavity on outer surface ; 
angular process •well detincMl by the deep curve of its lower 
border. 

Teeth, — UpjKu* incisor robust, but course of shaft not con- 
spicuously marked on side of rostrum, and root producing no 
visible j)rotuberance 3 shaft strongly compressed, its cross section 
elliptical in outline, flattened in front, the enamel very tJiin, 
extending backward slightly on both outer and inner side, and 
covering l(;ss than one-third circumference of tooth, its surface 
finely pitted, yedlow ; lower incisor with root extending info 
ascending portion .of ramus and forming a slight protul)eranco 
on outer surface a little above level of crowns of molars, its shaft . 
much more compressed than tliat of upper tooth, its outline 
ovates narrowest in front, the enamel confined to narrow anterior 
surface. Anterior upper premolar a simple terete spike about 
as largo as anterior outer root of succeeding tooth, its crowi^, 
when unworn with slightly developed anterior tubercle &nd 
posterior depression^ the area of crown barely more than one- 
tenth that of Molariform teeth resembling each other in 

general size and form, each with o roots on outer side and a 
single larger Voot on iiiiysr side, the inner border of crown formed 
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*by a single low,* cilongatod tubercle, its height much less than 
length of base, the width of base scarcely more than half its 
length, the median portion concave transversely, the concavities 
of the four teeth forming bigether a longitudinal furrow, the 
outer side, except of wr*, with four low crisps from which trans- 
verse ridges extend inward on or across tu'own, thcur gtmeral 
direction soniewliat obliquely forward. The usaal scheme of 
the outer cusps and their ridges is as follows : Jirst cusp low, 
its ridge forming anterior margin of crown aj^l extcmding to 
inner extremity of base of iniwir tulwirck? ; second cusp iu?arly 
twice the height of hrst, its ridge extending to side of base of 
inner tubercle ; tliird cusp like first, its ridge extcmding only 
about half way across crown ; fourth cusp like second, its ridge 
extending to slightly bt^hind middle of base? of iniuu’ tulx?rcle ; 
posterior bas(^ of inner tul)t?rcle continued outward along hinder 
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border of crown as an ill-defined ridge extending nearly to 
base of fourth outer cusp. The priiunpal deviations from this 
pattern are : in first outer cusp nearly as large as second, 
fourth transvers(5 ridge with an evident tubercle near its inner 
extremity j wr'*, all the outer cusps together with tlieir transverse 
ridges obsolete' except the second, the posterior two- thirds of 
crown occupied by a shallow basin-like depression. Lower pre- 
molar with three roots, lower molars with four. Crowns squarish 
in outline, that of longer than broad, the others slightly 
broader than long, that of with antoro-external border so 
rounded off as to give the crown a somewhat triai^ular outline. 
Main portion of crown occupied by a smooth depre&ion, on both 
outer and inner edge of which are tliree low tubercles, the 
anterior and posterior editor having the broadest and best 
defined bases, while the anterior. internal is the highest; on each 
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side the medi.an tubercle is much smaller than ’either of tlie tw5 
between which it lies. 

BemarJea , — The common squirrel in any of its geographical or 
sd'asonal phases is so readily distinguishable among the mammals 
of Europe ns to re(|uire no special compai'isons with other 

members of the fauna. 

® « 
f- 

KEY TO THE EUKOPEAN FORMS OF SCIURVS VULGARIS. 

Whito of unclcrparts restricted to medifl.u region; 

hind foot about 60 mm. (Southern Spain) S. v. hwlkm^ p. 923. 

Whito of undorparts not restricted to median region ; 
hind foot 66 to 70 mm. 

Tail drab, fading in spring and summer to pale 
buff, never strongly reddish or blackish (British 

Islands) S. v. levcourm, p. 907. 

Tail varying from red to black, never drab or buffy. 

Condylobasal length of skull usually about 49 to 
55 mm. ; mandible 34 to 37 • 6 mm. (Spain). 

Tail without white on under surface; skull 

49 to 61 mm. (North-central Si)ain) S. v. numantiun, p. 914. 

Tail usually with conspicuous whitish median 
area on under side (this sometimes repre- 
sented by a few whito hairs only). 

^Iu/.«lc and checks rusty (Central Spain) S. r. in/tmuihut, p. 91G. 

]\Iuzxlo and clicoks whitish or pale grey 

(South-western Spain) S. v. mjum, p, 917. 

Condylobasal length of skull usually about 44 to 
49 mm. ; mandible 31 to 34 mm. 

Dark brown phase essentially absent (North- 
ern). 

Winter pelage smoke-groy, the back stroligly 
tinged with red (Scandinavian Penin- 


sula, except extreme north) S. v. vnhjniHn^ p. 905. 

Winter pelage iJoarl-groy, the back scarcely 
or not tinged with red (Extreme nortli 
of Scandinavian Peninsula, east into 
, Russia) s, V, variux, p. 90G. 

Dark brown phase not infrequent, somotiinos 
dominant (Central and southern). 

Upi)cr parts in dark brown phase much 
darker anteriorly than posteriorly 
(Greece) .V. p. 913. 

Upper x)arts in dark phase not noticeably 
darker anteriorly than posteriorly. 

Rostral portion of skull unusually short 

rand broad (Pyrenees) s. v. aljnnw, p. 914. 

Rostral portion of skull normal. 

Winter pelage of red ph^so essentially 
without sulliision of grey on sides 

(Italy) s. V. itnlintJSf p. 912. 

Winter pelage of red phase strongly 
suiluscd with grey on sides. 

Red iri both winter and summer, 

* clear bright rufous (East-central 

Europe) s.v. fuscoatevy p. 910. 

Red in Doth winter ana summer, 
rufous strongly tingdfi with chost- 
« nut (West-central Europe) rtmm, p. 909. 
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Sci’uHUS vuLOARis vuLOARis Linnwus.# 

1768. [Sciurus\ vulgaris Linnajus, Syst. Nat., i, 10th ed., p. G3. ^ ' 

1792. Sc\iurus'] vulg\aris\ rufus Kerr, Anira. Kingd., p. 255 (KeiiamiTig of 
vulgaris), 

1627. Sciurus vulgaris fi, albo notahis Billberg, Synopsis Faunas Sca^ 
dinaviae, p. 2 (Southern Sweden). ^ • 

1827. Scitirtis vulgaris 7. alhus Billberg, Synopsis Faunae Scandinavioe, 
p. 2 (Skilne, Sweden). 

1827. iSciwrws vulgaris 8. niger Billberg, Synopsis Ft*ftnn> Scandinavice, 
* p. 2 (Ski'ine, Sweden). 

1857. Sciwnis vulgaris Blasius, Saugethiere Dcutschlauds, p. 272 (part). 
1899. Sciw'us vulgaris typicus Barrott-llamilton, J^roc. Zool. Soc., 
London, p! G. 

1910. Sciurus vulgaris Trouessart, Faune Mamm. d’Europo, p. 117. 

Ty;po locality, — Upsala, Sweden. 

Geographical dintrihution, — Scandinavian jxmin.sula except 
extreme northern portion. Exact nortliern li)nit of rangt^ not 
known. 

Diagnosis , — True dark brown jdiase absent or extrenudy rare, 
though tail often considerably blackimed. Summer pelagci : 
bfxiy dark rufous tingcxl with chestnut ; tail cb^ar dark rufous. 
Winter ptdage : Inxly griz/.letl smoke-grey strongly tinged with 
chestnut along mid<llc of back ; tiiil rufous cliestnut. 

Measiirenienis , — Average and extremes of eight adults from 
bhe type locality : head and Ixxly, 209*7 (20.V2ir)) ; tail, 178*7 
[172-189); hind foot, 59*1 (68-GO). For cranial measurements 
^ee Table, p. 918. 

Specimens examined, — Fifty-throo, from tbo following localities : 
Norway: Tolgeii, llodcmarkon, 1; Foldalon, Hedcinarken, 1; Gansdal, 
Kristiansamt, 1 ; Sundal, Bergenhus, 2 ; Konnerud, Buskerud, 1 ; Spjotsod, 
Polemarkon, 3 (U.S.N.M.) ; Aas, Akershus, 2 ; Aker, Akershus, 12 (B.M. 
Mid U.S.N.M.) ; Asker, Christiania, 2 (B.M. and U.S.N.M.) ; MaorsnosH, 
Uhristiania, 1; Holmestrand, Jarlcsborg, 1; Kristiansand, Mundal, 2; 
b^redcrickshold, Sinaalcneno, 2 ; Gudbrandsdal, 1 ; no exact locality, 4. 
Swkden; Upland, 2, near Upsala, 16 (B.M. and U.S.N.M.). 

9. Tolgen, Hedemarken, Christiania Museum (k). 97. 3. 13. 12. 
Norway. 

9. Foldalen, Hedemarken. Christiania Museum (id. 97. 3. 13. 13. 

6, Gausdal, Kristiansamt. Christiania Museum (10). 97. 3. 18. 14. 

<J, 9, 2. Sundal, Bergenhus. C. B. Horsburgh (c & v), 99. 9. 5. 12. 

<5. Konnerud, Buskerud. Christiania Museum (e).* 97. 3. 13. 21. 

2 6, Aas, Akershus. Christiania Museum (e). 97. 3. 13. 17-18. 

6, Aker, Akershus. Christiania Museum (id. 98. 3. 11. 8. 

7 dj 2 9, Aker, Akershus. Christiania Museum (e). 97. 3. 18. 1-11. 

2 juv. 

9. Christiania Fjord. Rev. H. II. Slater (c&p). 09. 11. 27. 5. 

6, Holmestrand, Jarles- Christiania Museum (k). 97. 8. 13. 22. 

berg. • 

2. Kristiansand, Mandal. Christiania Museum (k). 97. 3. 13. 15-lG. 

2. Frcderikshold, Smaale- Christiania ^Suseum (k). 97. 3. 13. 19-20. 

none. , • 

d. ' Gudbrandsdal. * G, Barrett - Hamilton 11. 1. 2. 151. 
{J, L, fionhote.) (p). . * 
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2 6,2 9, Neat Christiania. W. E. de Winton^(c*A p). 97. 4. 11. 1-4.* 

<5 juv., 9. Upmnd, Sweden. Lord Lilford (p). 11. 1. 1. 48-49. 

IQ, KoWioff,) 

• 2 6. Upsala. (G. KoUhoff) Lord Lilford (p). 11. 1. 1. 50-51. 

ScilIIlUS VULGARIS VARTUS CLiieliii. 

1789. [SduniH vulgaris'] varius Gmelin, Syst. Nat., i, 13th od., p. 14G. 
1792. ^c[iurus] viilg{aris] varius Kerr, Anirn. Kingd., p. 256. 

1829. ISciurus iJklgaris] cinercus Fischer, Synopsis Mammalium, p. 353. 
Not t^ciurus cinereus Linnteus. 

1857. Sciurus vulgaris Blasius, Saugethicro Deutschlands, p. 272 (part). 
1899. Sciurus vulgaris varius Barrett-Hamilton, Froc. Zool. Soc., 
London, p. 6. 

1906. Sciurus vulgaris varius Troucssart, Bull. Mus. d’Hist. Nat. Paris, 
XII, p. 3 g6. 

1910. Sciurus vulgaris varius Troiiessart, Faune Mamm. d'Europe, p. 117. 
'Tyjfu locality, — Nortliorn Eurojie. 

Gcoyrai^cal distribution, -From tliu extromo north of Scan- 
. clinavia eastward across Finland and into liiissia. 

jyinynosis , — Similar to Sciurus vidynris vulgaris liut with groy 
of winttu* pedage much liglitor, closely approacliing the pearl- 
grey of llidgway, and median dorsal region scarcely if at all 
washed with chestnut. 

Colour, — Winter pedage; liairs of upper parts slate grey at 
base (10 mm.), the underfur tipped (4 mm.) with a pale grey 
most nearly approaching the gi-ey No. 10 of Ilidgway, but less 
• blue and with a slight 'smoky cast, the longer hairs (30 mm.) 
greyish to level of tips of uiiderfur, then light hair-brown with 
from one to three whitish annulatioiis. The general effect is a 
delicately grizzled, light bluish grey, approaching tho pearl-grey 
of Ilidgway, the sides lighter and clearer ; the back with a 
slight drab cast. In some specimmis the drab becomes faintly 
reddish. Crown and face not so pale as back, occasionally with 
a distinct brownish or reddish wash. Chetsks likes sides of body ;v 
muzzle bufly whitish. Ears grizzled grey like sides of body 
internally, the tufts varying from orange-rufous to blackish. 
Outer surface of legs like sides of body, usually tinged to a vary- 
ing degree with dull orange-rufous or light russet, this generally 
the dominant colour on upper side of feet ; soles light buffy grey. 
Tail greyish or light reddish russet above, clouded by the blackish 
sub-terminal bands (20 mm.) #f hairs ; tips of hairs incon- 
spicuously light russet. Underside of tail with median area. 
(25 mm.) like sides of body but more coarsely grizzled, this 
^ged with yellowish russet (10 mm.) and blackish. Underparts 
and inner i^urface of legs creamy white to base of hairs ; chin 
sometimes a little grizzled with grey. 

Measurements, — iCiuIt male from Kirkkonummi, Finland : 
head and body, 205; tail, 160; •hind foot, 55; ear, 30. For 
cranial measufements seo^ Table, p. 918. 
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‘Spedntenft examined, — Eight, from the following localities : — 

Norway: Hammerfest, Finmarkon, 2; Alton, hMiimarKen, 1. 

Sweden ; Enontekis, Norrbotten, 1. 

Finland: Muonionniska, 3 ; Kirkkonummi, 1. > 

2. Hammerfest, Fin marken, G. Barrott-llamilton 11. 1. 2. 152 -1/53. 
Norway. (J. L, Bonhote.) (p). 

V. Alton, Finmarkon. Christiania Museum 93. 3. 1. 9. ^ 

• (P). • 

<?. Enontekis, Norrbotten, I>. Meinortzhagrn 97. 10. 21. 5. 

Sweden. (c & p). 

4. Muonionniska, Finland. T>, Meinertzhagen'* 97. 10. 21. 1- 4. 

(c & p). 

5, Kirkkonummi, Finland. Lord Lilford (p). 98. 11. 4. 2. 

(P. Mcrilainen.) 

SCIIJRUS VULHARIS LKUCOUJiUS KoiT. 

1702. vnlg[a7'is] leucourm Korr, Anim. Kingd., p. 250. 

1857. Sciums vulgaris Blasius, Siiugotliioro Houtsohlands, p. 272 (part). 
1890. Sciurus vulgaris leucurus Thomas, Tho Zoologist, 3d ser., xx, 
p. 402, November, 1890. 

1899. Sciurus leucurus Barrett-Hamiltou, Proc. Zool. Soc., London, p. 3. 

1900. Sciurus vulgaris leucurus Trouossart, I5iill. Mus. d’llist. Nat., Paris, 

XII, p. 302. 

1910. Sciurus vulgaris leucurus Troiiessart, bVulo ^Tamm. d’Europe, 
p. 118. 

Type locality, — England. 

Geographical distribution, — Great Britain and Ireland. 

Diagnosis, -Dark phase absent ; tail drab, fading in summer 

to cream-buff*, never tinged with rod ; suinnu^r pelage : general 
colour above light hazel or dull rufous, clearest and brightest on 
sides and legs ; winter p^dage : general colour abovtj a dull 
broccoli-brown. Size small, the condylobasal length of skull 
rarely if over (exceeding 48 mm. 

Colour , — Summer pelage : upper parts a reddish brown vaiying 
from a light hazel to a dull rufous, darker and less n^^idish along 
median area from face to rump, b?*ighter on sides, on outer 
surface of limbs, and on feet; underparts dull white, usually 
marked off from brown of sides by a narrow line of tawny- 
ochraceoiis, this spreading to suffuse inner surface of limbs ; tail 
a rather dark drab bleaching irregularly to cream-buff ; a similar 
bleaching takes place in the remnants of the oar-tufts which 
occasionally persist. Winter pelage : upperparts an incon- 
spicuously grizzled greyish brown approaching the? broccoli- 
brown of Ridgway ; the middle of back faintly darkiu*, the 
shoulders and sides of neck usually tinged with russet ; outer 
surface of limbs and narrow line along sides russcst or hazel, 
rarely with the decided reddish tinge seen in supimer ; under- 
parts dull white ; tail and ear-tufts drab, occasionally with a 
dusky cast. ' 

Meamrenients, — Adult? nJale and female from i)unpliail, Elgin, 
Scotland: head and body, 218 ani^ 213; tail, 179 and 165; 
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hind foot, 58,and 56. Avorago and oxtremos o/ ton adults from 
Saffron Walden, Essex : head and iKKly, 227*5 (220-238) ; tail, 
17J-9 (159-178); hind foot, 56-0 (55-58). Average and 
extremes of ten adults from lllandford, Dorset : head and body, 
216-4 (211-224); tail, 172-1 (162-190); hind foot, 57-0 (55- 
S/O) ; 4 =!ar, 27*7 (27-29). For cranial measurements see Table, 
p. 919. • 

Si^ecimens cxamhicd.- One hundred and seventy-four, from the follow- 
ing localities : — 

IniUiAND: Craigie, Kilmanock, 1; Ahascragh, Galway, 1; Woodpark, 
Clare, 1 ; Graigne, Kilkenny, 1. 

Scotland : Black Isle, Cromarty, 1 ; Dunphail, Elgin, 3 ; Ballends- 
loch, BanlTshiro, 2; Loch Earn Head, Perthshire, 3; Pitlochry, Perth- 
shire, 2 : Stockbriggs, Lanarkshire, 3 ; Tillicoultry, Clackmannanshire, 3. 

England: Guisborough, Yorkshire, 2; Leeds, Yorkshire, 2 (U.S.N.M.); 
Oswaldskirk, Yorkshire, 1 ; Greta Bridge, Y'orkshire, 1 ; Cowfold, Horsham, 
Norfolk, 1 ; Bury St. Edmunds, Suffolk, 3 ; Barrow, Suffolk, 3 (U.S.N.M.) ; 
Cambridge, 1 ; Graftonbury, Herefordshire, 4 ; Dudley, Worcestershire, 1 ; 
Middlehill, Broadway, Worcestershire, 4 ; Chipinng, Sodhury, Gloucester- 
shire, 1 ; Newland, Coloford, Gloucestershire, 1 ; Clarberton Road, Pem- 
brokeshire, 1 ; Glamorganshire, 1 ; Monmouthshire, 1 ; Clevedon, 
Somersetshire, 1; Wormsloy, Oxfordshire, 5; Thornhaugb, Northampton- 
shire, 4; Luton, Bedfordshire, G; Folden, Hertfordshire,."!; Tring, ITort- 
fordshire, 1; SaJTron Walden, Essex, 40; Whitley, Surrey, i (U.S.N.M.); 
Milford, Surrey, 2 (Q.S.N.^T.) ; Horsham, Surrey, 1 ; Knockholt, Kent, 5 ; 
Upton, near Andover, Hampshire, 1; Blandford, Dorsetshire, 55. 


Jifnuarl‘8.- -By its small .size and the peculiar colour of its 
tail the British scpiirrel is one of the most sharply differentiatod 
races of Scinrns vultfartH. Nothing like the peculiar summer 
whitening of the tail occurs in the other forms; and this 
character is the more remarkable for its occurrence in an aninml 
subj(u*ttHi to climatic conditions the reverse of those which would 
be (ixpc^cted to piHKluce bleaching, liven when not bleached the 
tail is of a drah liue unlike tliat in any of the Continental forms. 
It would probably be more logu^al to regard the animal as a 
distinct species, hut for coiivcuiience it is here treated as a race. 


9. Ahascragh, Galway, Ire- 
land. (ir. N. Withvrby.) 

6, Woodjmrk, Clare. 

(R. F. Hibberi.) 

9. Graigne, Kilkenny. 

• (/.. i. Finn.) 

V. Black Isle, Cromarty, 
Scotland. 

9. Dunphail, Elgin. 

3 d. Stockbriggs, Lanarkshire. 

(5,29. Tillicoultry, Clackmaii- 
nanshiiv), 

1. Glamorganshire, Wales. 

1. Monmouthshire. • 

6. . Oswaldskirky Yorkshire, 
England. 

,9. Guisborougff, Yorkshire., 


G. Barreti-Hamiltoii 

09 - 

G. Barrett. Hamilton 
( 1 '). 

G. Barrott-Hamilton 
(>’). 

W. U.| Ogilvie-Grant 
(c (k p). 

W. R. Ogilvie-Grant 
(c & p). 

E. R. Alston (c (k p). 
R. G. Wardlaw Ram- 
say (c <fc p). 

Rev. A. ^Morgan (c & p). 
Rev. A. Morgan (c & p). 
A. Houston Boswell 
(c & p).^ 

A. E. Pease (c & p). 


11. 1. 2. 164. 

11. 1. 2. 165. 

11. 1. 2. 150. 

11. 1. 3. 422. 

11. 1. 3. 423. 

79. 9. 25. 2C-28. 
11. 1. 3. 424-426. 

71. 7. 9. 1. 

78. 7. 12. 1. 

11. 1. 3. 427. 

11.1.3.428. 
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Thornhanghf Northamp- llev. H. H. Slater 11.1.8.129-431. 
tonshiro. (c&p).. > 

2 6. Bury St. Edmunds, Suf- Dr.A.Giinthor (c&p). 83. 2. 3. 1-2. 
folk. , 

d. Horsham, Surrey. E. R. Alston (i ). 79.9.25.29.- 

(J. E. Martin^. ) 

55. Blandford, Dorset. J. C. IMaiisel Ploydell 97. 1. 0. 1-55. 

(C&1>). ^ ^ 

Sciuiius vuLUAiiis Kussus Miller. 

1857. Sciurus vtilgaris Blasius, Saugethioro Doutschhinds, p. 272 (part). 
1899. Sciurtts vulgaris rufus Barrett-Hamilton, Proc. Zool. Soc., London, 
p. 6 (part). Not of Kerr, 1792. 

1906. Sciurus vulgaris rufus Trouessart, Bull. Mus. d’llist. Nat. Paris, 

xri, p. 360 (part). Not of Kerr, 1792. 

1907. Sciurus vulgaris rtissus ^filler, Ann. and Mag. Nat. Hist., 7tli sor., 

XX, p. 427, November, 1907. Type in British Museum’. 

1910. Sciurus vulgaris russus Trouessart, Faunc ^lamm. d’Europo, p. 119. 

Type locality. — Dinan, Cotes-du-Nord, France. 

Geographical disiribulion. — West-central continental Europe 
from Brittany to Holland, ea.st to central France and perhaps 
further ; details of distribution not known. 

Diagnosis . — Dark phase present but less common than red 
phase. Summer pelage ; red phase : essentially >is in S. vulgaris 
vulgaris^ but red of back more strongly tinged with cliestnut ; 
dark phase : body very dark, almost blackish mummy-brown, 
the sides and shoulders washed with hazel ; tail blackish. 
Winter pelage : light pha.se : bixly liazid, the sidiss a little 
, suffused with light smoke-grey, tail rufous, much darker than 
that of Bidgway ; dark phase not seen. 

Measurements, — Type (adult male) : head and body, 202 ; 
tail, 1(56; hind foot, 54; ear, 30. A second adult male from 
the type locality : head and body, 208 ; tail, 173 ; hind foot, 
54; ear, 28. Adult male and female from Oosterbeek, CJIueldci'- 
land, Holland: head and body, 217 and 227; tail, 175 and 
172; hind foot, 57*5 and 57*5; ear, 31 and 32. For cranial 
measurements see Table, p. 919. 

Specimens examined. — Twenty-six, from the following localities : — 
Holland : s’Graveland, 8 ; Oosterbeek, (rueldorland, 2. 

France: Seine-Inf 6rieuro, 5; Dinan, C6tes-du-Nord, 4^ Mourtho-dt- 
Moselle, 7 (perhaps referable to S. v. infuscatus). 

2 <y, 4 9. s’Graveland, Hilversen, F. E. Blaauw (c & p). 98. 5. 17. 1-2. 

Holland. 98. 6. 11. 1-2. 

98. 11. 13. 1-2. 

6, 9. Oosterbeek, Guelder- O. Thomas (c & p). 98. 2. 1. 13-14. 

land. 

6, Duclair, Seine - Infdri- G. Barrett-Hamilton 11. 1. 2. 157. 

eure. Franco. (p). * 

4 6. Dinan, Brittany. W. J. Bramlcy (c & p). 97. 11. 6. 1-4. 

(97.*11. 6. 2. Type of subspecies.) 

5 9. Manonville, Meurtho • Lord Lilford (p). *11. 1. 1. 97-101. 

et-Moselle. (Lomont.) j 
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•SciUltUS VUUJAKIS FUSCOATEK Altum. 

180^. Sciuriis vulgaris var. cinerea Hermann, Observ. Zool., p. 65 
(Germany?) Not Sciurus cinercus Liunseus 1706. 

1867. Sciurus vulgaris Blasius Siiugethiere Deutschlands, p. 272 (part). 
*^76. \Sciurus vulgaris] var. fuscoatra Altum, Forstzoologie, 2d ed., i, 
^ p. 75 (IJarz Mts. and Silesia). * 

187G. [Semrus vulgaris] var. nigrcscens Altum, Forstzoologie, 2d ed., i, 
p. 75 (Silesia). 

1876. [Sciurus vi^jaiis] var. brunnea Altum, Forstzoologie, 2d ed., i, 
p. 75 (Alsace-Lorraine). 

1876. [Sciurus vulgaris] gr.rca Altum, Forstzoologie, 2d ed., i, p. 75 
(synonym of Hrunnea). 

1876. [Sciurus vulgaris] alpina Altum, Forstzoologie, 2d ed., i, p. 75 
(synonym of hrunnm). Not Sciurus alpinus F. Cuvier, 1842. 
189U. Sciurus vulgaris rufus Barrett-ITamiltoii, Proc. Zool. Soc. London, 
p. 5. Not of Kerr, 1792. 

1905. Sciurus vulgaris var. goWiardi Fatio, Arch. Sci. Phys. ct Nat., 
Gonevo, 4th sor., xix, p. 512 (South slox>o of ]\lt. St. Gothard, 
Switzerland). 

1907. Sciurus vulgaris rutilans Miller, Ann. and ^lag. Nat. Hist., 7tli ser., 

XX, p. 420, November, 1907 (Rudolstadt, Thiiringon, Germany). 
Typo in British Museum. 

1908. Sciurus vulgaris fuscoatcr Miller, Ann. and IMag. Nat. Hist., 8th scr., 

I, p. 128, January, 1908. 

1910. Sciurus vulgaris fuscoatcr Trouossart, Fauno Mamm. d’EuroiJO, 

p. 118. 

Tifite locfdiiy , — Harz Mountains, Germany. 

Orographical distribution. -East-central Europe from Germany 
ilirougli Austria- tlungary to Rouinania; south through tlie Alps. 

Diagnosis. — Similar to S, vulgaris russus, but reel pljase in 
both winter and summer a clear bright rufous, tinged with grey 
on sides and soraetim<5S on back. Dark pliase present but les.s 
common than red phase, the relative abundance of the two 
subject to much local variation. Summer pelage : light phase : 
body clear rufous, closely agreeing with that of Ridgway, and 
without chestnut sulFusion, tail the same clear rufous but more 
iiitonso; dark phase as in winter but general effect more s(X>ty. 
Winter pelage : light phase : body rufous tinged with light 
smoke- grey along sides, tjiil clear rufous; dark phase; bfxly a 
grizzled liair-brown suffused with mummy-brown over back ; tail 
slaty black. ‘ 

Meamrements. — Average and qxtremes of five adults from 
IngeJheiin, Rheinhessen, Germany: head and body, 229*4 (220- 
236); tail, 192 (189-198); hind foot, 60*4 (59-61); ear, 32*4 
(31-34). Young adult male from Rudolstadt, Thiiringen, 
Germany (type of r^itilans Miller): head and body, 223; tail, 
175 ; hind fdbt, 57 ; ear, 27. Adult female from Niesky, Silesia, 
Germany: head and Ijody,^ 228 ; tail, 195; hind foot, 62; ear, 
32. Adult maJe and female from ^t. Gallon, Switzerland ; head 
■ Und body, 230 ^and 229; tail, 184 and 190; hind foot, 61 and 
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59. Adult male* from Hatezeg, Hunyad, Hungary ; head and 
body, 220 ; tail, 190 ; hind foot, 59. Average and extremes of 
five adults from Bustenari, lloumania : head and l)ody, 220*8 
(213-225); tail, 181*2 (170-185); hind foot, 58*6 (57-60); 
ear, 30 * 9 (29-32 * 5). l^^or cranial measurements see "liable, p. 920. 

Specimem cxamimd, - One hundred and seventy, from the foPjwind 
localities : — 

France: !fitupos, Doubs, 1 (Mottaz); Montauban, T Fan te- Savoie, 2; 
Les Pitons, Haute-Savoio, 11 (Mottaz) ; Scieiitriers, Haute* Savoie, 2 
(Mottaz) ; Barcolonuette, Basscs-Alpes, 5 (B.M. and Alottaz) ; Digne, 
Bassos- Alpes, 3 (Hottaz). 

Germany ; Marburg, Hossen-Nasaau, 4 ; Blumonthal. Hanover, 2 ; 
Buchholz, Saxony, 1 (U.S.N.M.) ; Moritzburg, Saxony, 2 (U.S.N.IM.) ; 
Wernigorode, Saxony, 1 ; Ncustadt, Saxony, 2 ; Ilsonburg, 0 ; Magdeburg, 
1 ; Ammenslablen, 1 ; Hudolstadt, Thiiringen, 5 ; IJinmorstadt, Thiiringon, 
12; Ingolhoim, 10; Hartwald, Baden, 1 (U.S.N.M.) ; Nuremberg, Bavaria, 
1 (U.S.N.M.); Strass, near Burgheim, Bavaria, 9; I^Farxheim, near 
Monheim, Bavaria, (5 ; Nicsky, Silesia, 1. 

Austria-Hungary : Csallokoz-Somorja, Pressburg, 2 ; Trefail, Stoior- 
mark, 1 ; Haida, Arva, Bohemia, 6 ; Karlsbad, Bohemia, 1 ; Ifatszog, 
Hunyad, Bohemia, 1 ; Hungary, no exact locality, 1 (U.S.N.M.) ; 
Zuberor? Hungary, 2. 

Boumania : Bustenari, Prahova, 5. 

Switzerland: Genova, 2 (Mottaz); St. Cerguos, Vaud, 1 (U.S.N.M.); 
Morat, Fribourg, 1 (Mottaz); St. Gallen, 5 (B.M. and U.S.N.M.); Gais, 
Appenzell, 1 (U.S.N.M.) ; Herisau, Apponzoll, 1 (U.S.N.^F.) ; Untervatz, 
Grisons, 3 (B.M. and U.S.N.M.) ; Babins, Grisons, 1 (U.S.N.M.) ; Albogasio, 
Ticino, 1 (U.S.N.M.); Curregia, Ticino, 1 (U.S.N.M.); UavoKco, near 
Lugano, Ticino, 2 ; Lugano, Ticino, G (Mottaz) ; Luinino, Ticino, 1 
(U.S.N.M.) ; no exact locality, 1. 

Italy : Padola, Cadore, 4 (Turin) ; Crovacuoro, Novara, 3 (Turin) ; 
Coggiola, Novara, 7 (Turin) ; Val d* Aosta, 3 (^I’urin) ; near Turin, 2 (Turin) ; 
Sommariva del Bosco, Cunco, 2 (Turin) ; Droncro, Ciinco, 1. 


1. 

Montauban, Hauto- 
Savoic, France, 

A. Bobert (c & r). 

97. 1. 9. 4. 

6, 

Montauban, Haute- 
Savoie. (A. Robert.) 

0. Thomas (p). 

6. 4. 2. 9. 

(5, 2 9. 

^Farburg, Hossen-Nassau, Lord Lilford (r). 
Germany. (Schneider.) 

11. 1. 1. 7G -78. 

6. 

Blumonthal, Hanover. 

Lord Lilford (p). 

11. 1. 1. 87. 

.J. 

nVoUerstm-ff.) 
Wernigorode, Saxony. 

Lord Lilford (p). 

11. 1. 1. 88. 

A 

<J,V. 

iWoltcrstoff.) 
Noustadt, Saxony, 

{Schneider.) 

Lord Lilford (p). • 

11. 1. 1. 83-84. 

<J,9 9. 

Ilsonburg, Saxony. 

(Bartells.) 

Lord Lilford (p). 

11. 1. 1. 52-60. 

1. 

Gross Ammenslablen, 
Saxony. (SchucJiardt.) 

Lord Lilford (p). 

11. 1. 1. 91. 

6. 

Magdeburg, Saxony. 

Lord Lilford (p). 

7. 9. 7. 1. 

6 <5, 9. 

Ummerstadt, Thiiringon. 

(Schiu:hardt.) 

Lord Lilford (p). 

11. 1. 1. 70-75. 

2 d, 3 9. 

Budolstadt, Schwartz- 
burg, Thiiringon. 

Lord Lilford (p). 
(95.4.18.7. TypeotS. 

95. 4. 18. 7-11. 

V . rutilans Miller.) 

d, 5 9. 

Ingelheim, Bheinbessen. 

0. Hilgert (c). 

8.T.I. 2. 32-37. 

8d, 9. 

Ingelheim, Bhoinhessen. 

(Uilgert.) 

Lord Lilford ^p). 

11. 1. 1. 79-82. 

9, 1, 

Burgheim, Bavaria. # 
(KtSrbitz.) 

Lord Lilford (p). 

" 11. 1.* 1. 85-86. 

1 
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9. Strass, Bavaria. Lord Lilford (p). * 11. 1. 1. 89. 

d, 2 9. Mar^ftieim, Bavaria. Lord Lilford (p). 11. 1. 1. GT-GO. 

(Wolter&torff.) 

c 9. Niesky, Silesia. Dr. E. Hamilton (p). 07. 12. 4. 20. 

2. Csall6ku2s-Somor j a, Budapest Museum ( e). 94. 3. 1. 29. 

Pressburg, Hungary. 

6, Trefail,Steiermark,Hun- Lord Lilford (r). 11.1.1.90. 

8<J. Haida, Bohemia. Lord Lilford (p). 11.1.1.61-66. 

nVoltursUirff.) 

1. Karlsbad. Bohemia. Lord Odo llussell 44. 9. 7. 3. 

(c&p). 

<5. Hatszeg, Hunyad, Tran- C. G. Danford (c). 3. 11. 8. 20. 

sylvania. 

2. Zuboreri. Budapest Museum (e). 94. 3. 1. 31-32. 

3 <5, 2 9. Bustoiiari, Prahova, Itou- Lord Lilford (r). 4. 4. 6. G7-71. 

mania. (TP. Dothoji.) 

2 (5, 2 9. St. Gallon, Switzerland. O. Thomas (p). 4. 4. 6. 35-38. 

(Zollikofcr,) 

2 9. Untorvatz, Orisons. O. Thomas (p). 4. 4. 5. 39-40. 

(Zollikofcr.) 

(5, <5 juv. Davcsco, Ticino. O. Thomas (p). 2. 8. 4. 28-29. 

(Zollikofcr.) 

6. Switzerland. E. R. Alston (p). 79. 9. 26. 30. 


SciURUS VULGARIS iTALicus Bonaparte. 

1838. Scuirus italicus Bonaparte, Iconogr. Faun. Ital., i, fasc. 23 (Italy). 
1857. Sciurus vulgaris Blasius, Saugcthicre Do utstsb lands, p. 272 (part). 
1900. Sciurus vulgaris italicus Troucssart, Bull. Mus. dllist. Nat. Paris, 
Xli, p. 3G4 (part). 

1907. Sciurus mcridionalis Luciforo, Rovista Ital. di Sci. Nat., Siena, 
xxvj, p. 45, June, li)07 (Sila, Calabria, Italy). Renaming of 
S. alpinus Costa (not of Desmarost). 

1910. Sciurus vulgaris italicus Troucssart, Fauno Mamm, d’Europo, 
p. 122. 

Tyite localiti/. — Italy. 

Geoyrnphiail (listrihutlon. — Italy except the region north of 
the Apennines. 

Diagnosis. — Red phase lighter and more ochraceous than in 
SciiiriDi vulgaris fascoaier ; brown phase less dark than, itn 
Juscoatfiry tlie tail «,vith broad grizzled median area ; back rarely 
if ever showing any evidemt trace of a darker median line, and 
sides rarely Yith any. noticeable greyish suffusioiL even in winter. 

Colour, — Red phase, winter: upper parts clear ochraceous- 
rufous, the crown, ears and mediohi dorsal region brighter and 
more red, the sides paler and duller but with no distinct inter- 
mixture of grizzled . grey j tail dark orange-rufous, the median 
region below tinged with light clay-colour or occasionally some- 
what grizzlql ; feet ‘ like median region of hack, the soles drab ; 
face and muzzle, especially the region surrounding base of 
whiskers,^ fading to oc^raceous-bulT; underparts from throat to 
.^base of tail btiffy whiter interrafbia tinged with grey^ inner i 
^|side of legs paler and less^red than outer side, closely resembling 
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knedian region of* tail. Brown phase, winter: back and sides 
a uniform, rather fine grizzle of wood-brown, creifon-bufl* and 
black, in which the brown predominates, and in which there is 
frequently a decided tinge of drab ; ear tufts dark browft, 
approaching black, some of the hairs usually with indistinct 
light annulatioiis ; tail blackish brown above, the underside with^ 
a broad median bai|d essentially like back^wcept tb#it it is &uch 
more coarsely grizzled ; feet varying from dull russet to blackish, 
the soles usually hair-brown or drab ; muzzle dqll ochraceous- 
buff ; underparts as in red pliasc except that interramial region 
is darker and often with a slaty tinge. Summer pelage not seen. 

Meamnmenfs . — Average and extremes of five adults from 
^western Liguria, Italy: head and body, 230 (218-242); tail. 
188-2 (176-197); hind foot, 58 (57-60); ear, 29*4 (27-31). 
Average and extremes of four adults from the province of Rome, 
Italy ; head and body, 237*7 (220 -250) ; tail, 196-2 (192-200) ; 
hind foot, 58*5 (57-60). For cranial measurements see Table, 
p. 921. 


Specimens examined. — Thirty-eight, from the following localities in 
Italy: neighbourhood of Cfonoa, 28 (Genoa); Spezia, 1 (Turin); Quiesa, 
Lucca, 1 ; San Oasciaiio, Florence, 2 ; Siena, 2 ; Arsoli, Rome, 2 ; Viterbo, 
Borne, 2. 


6 . 

6 . 

2 . 

9 . 


6 . 


Quiesa, Lucca, Italy. 
San Casciano, Florence. 
Siena. (Brogi.) 

Arsoli, Romo. {Coli.) 

Viterbo, Rome. (Coli.) 


Dr. E, Hamilton (p), 98. 10. 2. 9. 

Dr. E. Hamilton (i»). 98. 10. 2. 10. 

Paris Museum (e). 0. 7. It5. 1-2. 

G. Barrett-Hamilton 11. 1. 2. 36. 

G.^ Barrett-Hamilton 11. 1. 2. 35. 
(P)- 


SciuRUS vuLcjAiiis LiLiEUS Miller. 

1906. Sciurus vulgaris italicus Trouessart, Bull. Mus. d'Hist. Nat. Paris, 

XII, p. 364 (part). 

1907. Sciurus vulgaris lihvus Miller, Ann. and Mag. Nat. Hist., 7th ser., 

XX, p. 429, November, 1907. Type in British Museum. 

1910. Sciurus vulgaris liUnis Trouessart, Faune Mamm. d’Europe, p. 12.3. 

Type locality. — Agoriani, north side of Ly^kura (Parnassus) 
Mountains, Greece. 

Geographiml distrihntion. — Greece; limits of range not known. 
Diagnosis . — Size as in S. vulgaris italicus; colou*r in brown 
phase peculiar in the noticeable contrast of the very dark, 
almost blackish, posterior half of back with the liair-brown 
shoulders and neck ; ixxl phase not known and probably rare or 
absent. 

Colour . — General colour alK)ve a grizzletl* hair-brown, paler 
and more grey on cheeks and across muzzle, much dat^ened with 
blackish on posterior half of back and on puter surface of hind 
legs. , Inner surface of hind ^^gs and line along isides of l)ody 
bordering white of underparts tawny-ochraceqps, becoming 
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lighter and duller Anteriorly and continuing -over outer surface 
of fore leg ^nd along side of neck. Feet dull tawny-ochraceous 
clouded with blackish. Tail blackish suffused with tawny- 
dchraceous beneath surface. Underparts creamy white ; chin 
and interramial region light drabby grey. 

^ MeasnrementH. — Type (young adult female) : hind foot, 60 ; 
ear^from iTieastus, 29. For cranial nieasvirements see Table, 
p. 921. 

S 2 >ecir>ien 3 cxfimined. — Throe, all from the type locality. 

1. Agoriani, Lyakura Mts., Greece. Lord Lilford (p). 7. 9. 8. 1. 

(SchliUer.) (Tyim of subspecies.) 

1. Parnassus. Lord Lilford (p). 8. 10. 17. 1. ^ 

Sciuiius vuLOARLs ALPiNUs Desmarest. 

1822. Sciurns alpinus Desmarest, Mammalogie, ii, p. 543 (Pyrenees). 

1842. Scinru/i alpinus P. Cuvier, Hist. Nat. des Mamm., iv, tabl. gen., p. 4 
(described and figured in fasc. 24, pi. 237, 1821). 

1857. Sciurus vulgaris Blasius, Saugethiere Deutschlands, p. 272 (part). 
1905. Sciurus alpinus Cabrera, Bol. Real Soc. Espafi. Hist. Nat., v, p. 230, 
April, 1905. 

1900. Sciurus vulgaris alpinus Trouessart, Bull. Mus, d^Hist. Nat., Paris, 
XII, p. 303. 

1910. Sciurus vulgaris alpinus Trouessart, Faunc Mamm. d’Europe, p. 119. 
Type locality* — Pyrenees. 

Geographical distribution, — Pyrenees ; limits of range not 
known. 

Diagnosis, — Size essentially as in Sciurus vulgaris italicus ; 
colour in dark phase similar to that of S, v, russus and S. v, 
fmcoater; skull with rostral portion noticeably broadened and 
shorttmed. 

Measurements,— Adult male from Espot, Lerida, Spain : head 
and body, 240 ; tail, 205 ; hind foot, 58 ; ear, 22. For cranial 
measurements, see Tabhi, p. 921. 

Specimens examined, — Two from Espot, L6rida, Spain (U.S.N.M. and 
Cabrera). 

liemarhs . — The status of this race is not clearly understood. 

^ Sciurus vulcjaris numantius Miller. 

1905. S[ckmis] sp. Cabrera, Bol. Real Soc. Espafi. Hist. Nat., Madrid, iv, 
pp. 224, 231, April, 1905. 

1905. Slciurtis'] rufus Cabrera, Bol. Real Soc. Espafi. Hist. Nat., Madrid, 
IV, p. 225, April, 1905 (not of Kerr, 1792). 

1907. Sciurus vulgaris nnmaniius Miller, Ann. and Mag. Nat. Hist., 7th 
sor., XX, p. 428, November, 1907. Type in British Museum. 

1910. Sciurits vulgaris numantius Trouessart, Faiine Mamm. d'Europe, 

p. 120. ^ 

Type locality, — Pinares de Qui^itanar de la Sierra, Burgos, 
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- » Oeographical distribution, — Northern and north-central Spain 
(provinces of Leon, Vitoria, Huesca and Burgos) ; limits of range 
not known. 

Diagnosis. — Size greater than in the central European forms, 
nearly equal to that of S. v. infuscatus ; colour in light phase not 
‘so dark as in S. v. infuscatusj and tail never with whitish niq|iian 
area on lower surfacse. • 

Colour. — Light phase (type) : head, back, sides, and outer 
surface of legs a uniform indistinctly grizzled browji, intermediate 
between the broccoli-brown and Avood- brown of liidgway; a faint 
russet tinge along middle of back. Muzzle and fore part of face 
^ between ochraceous-buff and clay-colour. Cheeks drab. Ear-tuft^ 
blackish brown, sides of nock pale dull wood-brown. Inner 
surface of legs and ill-delinefi stripe along sides of belly dull light 
hazel. Feet like inner side of legs, but paler. Tail a very dark 
rufous, approaching the chestnut of Ridgway, especially near 
base, but rather more red ; median portion of tail below lighter, 
the hairs buffy grey through basal half, each with two drab 
annulations. Underparts buffy white, the chin and interramial 
region light ecru-drab. Dark phase : tail clear bluish bla(‘k, very 
faintly grizzled along median region below ; back much darkened 
by a blackish suffusion. Colour variation shows itself chiefly in a 
greater or less tendency to assume the dark phase. Occasionally 
the hazel of sides brightens almost to a dull rufous and spreads 
to lateral portion of dorsal area, the region immediately bordering 
white of ventral surface becoming nearly bufl‘. Ear-tufts either 
blackish or reddish. 

Shull and teeth. — The skull and teeth are larger than those of 
the central European races, but in form they show no tangible 
peculiarities. 

Measurements. — Typo (adult female) : head and body, 237 ; 
tail, 200 ; * hind foot, 66 ; ear, 34. Two other adult females 
from the typo locality: head and body, 235 and 250 ; tail, 190 
and 210; hind foot, 63 and 64; ear, 34 and 34. Adult male 
from Panticosa, Huesca : head and body, 262 ; tail, 242 ; hind 
foot, 64 ; ear, 36. For cranial moasurenumts see Table, p. 922. 

Specimens examined. — Twenty-two, from the following localities : — 
Fbance: Solf6rino, Landes, 1; St. Jean de Lu«, Ba8sos-Pyr6n6es, 1. 
(These specimens intermediate between numaniius and russu’ 4 ) 

Spain : Sierra de Dubros, Asturias, 2 ; Pajdres, Leon, 1 ; Arrochavaleta, 
Vitoria, 2 ; Panticosa, Huesca, 6 ; Palacios de la Sierra, Burgos, 2 (U.S.N. M.) ; 
Pinares de Quintanar, Burgos, 7. 


9. Solf6rino, Landes, O. Thomas (p). 6.4.1.98. 

France. {A. Itoberi.) 

6. St. Joan de Luz, Basses- W. Eagle Clarke (b). 92. 10. 30. 1. 

Pyr^n6es. • 

<f, 9. Sierra de Duhros, Astu- J. W. Richmond Lee 97. 1. 7. 1 2. 
rias, Spain. (c & p). • 


* Misprinted 230 in original description. 


3 N 2 
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9. PajAres, Leon. 

• (N. Gonzalez,) 

2 Arrechavalota, Vitoria. 

(N, Gonzalez.) 
% (5, 9. Panticosa, Huesca. 

(N. (jonzalez.) 
5 9. Pinaroa do Quintanar, 
% Burgos. 

• 


0. Thomas (p). 
O. Thomas (p). 
O. Thomaa (p). 
G. S. Miller (c), 


8. 2. 9. 61. . 

8. 2. 9. 65-66. 
8. 2. 9. 62-64. 


(8. 8. 4. 52. 


8. 8. 4. 62-56. 
7'ype of subspecies.) 


SgiujiiTs vuLcjAiiis ixpusoATtTs Cftbrera. 

1905. Sciiirns infuacnhis Cabrera, Bol. lloal Soc. Espafi. Hist. Nat., V, 
p. 227, April, 1907. Typo in U.S. National Museum. 

1909. Sciiirns vulgar in iu/nscatun Miller, Ann, and Mag. Nat, Hist., 8th • 

ser.. Ill, p. 418, May, 1908. 

1910. Scinrns vulgaris infuscatuH Trouessart, Faune Mamm. d’Europe, 

p. 121. 

Tffjje locality . — Las Nava.s, Avila, Spain. 

G cograpMca I iiislrihnii on . — Central Spain. 

DiagnoaiM. — Largest of the European squirrels (condylobasal 
length of skull, 52 * 4 to 55 inm.) ; colour very dark, the two 
j)hases if present not well defined ; tail rusty rod, its under 
surface conspicuously sprinkled with pure white hairs; cheeks 
and throat strongly contrasted in colour. 

Co/o?fr. -Upper parts a rich, faintly grizzled dark brown, the 
g( 5 neral eficct nearly the mununy-browii of Ilidgway, the posterior 
half of back darker and loss grizzled than shoulders and neck ; 
underfur slate-grey, the tips of the hairs russet; face rather 
abruptly russet, the muzzle tinged with bulf ; cheeks below and 
behind (?yes an indefinite drab brown, noticeably contrasted with 
surrounding parts, especially with wliite of throat ; ears russet, 
the longer hairs dusky ; f(j(jt rufous, somewhat darker than that 
of Kidgway, this colour sufiiisiiig outer surface of fore leg and 
t?xtcncling up inner surface of hind leg to thigh, though in both 
instances iluller and more brownish on leg than on foot ; uiider- 
))arts bufiy white, the e.xtreme bases of hairs inconspicuously 
gix^yish, the whitci coNcring <mtire inner side of fore leg to wrist, 
and extending a narrow lino down inner side of hind leg to 
heel and sole ; tail a ricli dark red, between the rufous and 
ferruginous of liidgway, the distal half usually with a slight 
tiusky cast, the entire tail sprinkled with pure white hairs, this 
inconspicuous aliovc? but tending to form a whitish, often very 
noticoiible median area below. 

Sknll arid teeth. — Except for their larger size the skull and 
teeth do not differ appreciably from those of the central European 
forms. • 

Measurements .' — Type (adult male) : head and body, 280 ; 
tail, 230 ; hind foot^i65 ; ear, 33. Adult female from La Granja, 
Segovia : head and body, 256 ; tail^ 220 ; hind foot, 66 ; ear, 33. 
For cranial i^ieasu remen ts see Table, p. 922. 
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Spemnens examined.— from tho following localities in central 
Spain: Las Navas, Avila, 1 (U.S.N.M.) ; La Granja, Segovia, 8 (13.M. and 
Cabrera) ; no exact locality, 1. 

6. Old Castile, Spain. Lord Lilford (p). 1)1. C. 11. 0. 

6. La Granja, Segovia. A. Cabrera (p). 7.10.17.1. 

(Encakra.) 

\ 

SciUKUS VUUiAlllS SKGUU/K Mill(!r. 

1909. Semrus vulgaris segurtv. IMillor, Ann. and ]\Iag. Nat. Hist., Sth scr., 

HI, p. 418, May, 1909. Typo in British IMiisonni. 

1910. SciiiruH vulgaris segurtv Troucssart, Faunc Mamin. (VKuroi^o, p. 121. 

Type locality. — Molinicos, Sierra do Sogura, Albacotis Si)jiiii. 

Geographical distribution. — Known only from tho SimTa do 
Sogura, provinces of Albaccto and efacm, soiitli-oastorn Spain. 

Diagnosis. — liolatod to Set urns vulgaris infuscaius, but back 
loss blackisli, its underfur Jiglit grey, tail loss rod and with white 
area on under surface less well developed, and ohooks light grey, 
forming no decided contrast witli white of throat. 

Colour, — Summer pelage : upper parts a fine, inconspicuous 
grizzle of wood-brown and blackish, the general effect resembling 
the mars-brown of llidgway, blackening rm flanks, across posterior 
half of back, and on postero-outer side t)f thighs ; in some 
specimens the light element is more nearly russet and the black 
is essentially absent ; underfur pale ecru-dral), the heirs with 
faintly brownish tips ; ears and crown like l)ack, but face with a 
rusty wash, and muzzle and cheeks to behind bases of ear light 
clear ecru-drab, so pale as to form no marked contrast with white 
of throat ; underfur of head, back, sides, and limbs pale ecru- 
drab like that of cheeks, appearing conspicuously at surface 
in specimens with abraded pelage ; fe(;t a dull ferruginous, this 
colour extending up outcjr side of thigh and ovi^r (mtire fore leg, 
in both regions diluted by the ecru-drab of underfur ; entire 
underparts and inner surface of l(jgs buffy white to base of liairs ; 
tail blackish, slightly tinged with dull riwl, the hairs becoming 
ecru-drab at base ; whole tail sprinkled witli^purcj white hairs 
more numerous along median line below than elsewhere, and 
usually (in eight of tlie eleven skins examined) forming a distinct 
white median area as in 8. v. infuscatus, 

Slcull and teeth. — The skull and teeth do not differ appreciably 
from those of Sciurus vulgaris infuscatus. 

Measurements. — Tyjxi (adult female) : head and body, 245 ; 
tail (pwbably injured in life), 195; hind foot, (51. Average and 
extremes of seven specimens from the Sierra db Segura : heafl and 
body, 235-7 (230-245); tail, 210 (200-220); hind* foot, 61-8 
(60-64-4); ear, 25-8 (25-30). For cranial measurements see 
Table, p. 922. » • • 

Specimens examined^ — £}ovcn^all from the Sierra do Segura. 
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Remarks, — While this animal is readily distinguishable from 
the squirrels of central and northern Spain its distinctness from 
the imperfectly known Sciurus vulgaris bsetictis is perhaps opei\ to 
doubt. In an obviously immature individual, however, the hind 
foot is 60 mm. in length as opposed to 4i5 mm. in the type of 
biettcus. f 

2 <5, 49 Sierra do Segura, Albacoto, do la Escalcra (c) 8. 9. 24. 16. 

Spain. (8. 9. 23. 3 !r»/2>p of subspecies.) 

Sciuuus viiLOAins B/KTicus Cabrera. 

1905. Sciurus hivticua Cabrora, Bol. Heal Soc. Kspan. Hist. Nat., v, p. 228, 
April, 1905. Typo in musoum of University of Scvillo. 

1910. Sciurus vulgaris bivticus (Cabrera, Asoc. Kspafi. i’rogr. Glen., Congr. 
Zaragoa^, 1908, p. 11, Juno, 1910. 

1910. Sciurus vulgaris b/vliciis Trouessart, Fauno ^lamm. d’Europo, p. 122. 

Type loralitij. — Alanis, Province of Seville^, Spain. 

Geographical distribution , — At present known from the type 
locality only. 

Diagnosis, — In general much like Sciurus vulgaris segurui, but 
size considerably loss (hind foot only about 50 mm.) and white 
area on undei’parts unusually narrow. 

Remarks, — This s<T[uirrel, of which I have seen no specimens, 
appears to be similar to Sciurus vulgaris segurui except for its 
small size, the absence of white in the tail, and the narrowness 
of the whit(i ventral artsa. The type is an immature mounted 
specimen in summer coat ; a?id its skull has not been examined. 
The more important parts of the original description are 
essentially as follows : Probably the smallest of the European 
forms of the genus Sciurus ; further distinguished * by having the 
tail unicolor and similar to the body. Pelage a bright reddish 
chestnut above, white below. The white is not so extensive as 
in S. vulgaris infuscatus, being limited to tins median portion of 
the ventral surface. Sides of the face in region of eyes much 
paler than the rest of the head, approaching a dirty yellowish. 
Tail of the same colour as the body, unib^m, without white 
hairs on its lower surface. Dimensions (approximate) : head and 
body, 200; tail, 160; hind foot without claws, 50. In a later 
paper Mr. Cabrera corrects the measurements of tail and hind 
foot to 135 and 45 mm. respectively, adding that, from informa- 
tion which he has received he believes the size of the adult 
animal to be about as in numantius. If this is true it seems not 
improbable that segurse will prove to be the same as hseticus. 


* (from infuscatus). 
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C Genus CITELLUS Oken. 

1816^ Ciiellus OkoD, Lohrb. dor Nafcurgosch., Th. iii, Abth., ii, p. 824 
(citcllus), 

1825. Si)ermop}iilus F. Cuvier, Douts dcs Mammiferos, p. 160 (citellm). 
1827-84. Citillus Lichtonstcin, Darstoll. ncuor odor wcuig bokaunicr 
^Saugoth^ pi. XXXI {citcllus), f 

1857. S2)cr79wj)hilus Blasius, Siiugcthiero Dcutscblands, p. 275. 

1002. Citelhts Alien, Bull. Amor. Mus. Nat. Hist., xvi, p. 375, October 11, 
1902. c 

Type apecleft.- Mtrfi citellu» Limianis. 

Geoyrajih'lcal dtHtrUmtioii. Northern Heiin'sphcjre from 
Hungary eastward through Asia and North America to the 
central United States. 

Characters. Strictly terrestrial SchiridiB of medium size and 
slightly modified Sciurine aspect, the tail flattened* but. relatively 
shorter and loss bushy than in Scitirus ; cheek pouches present ; 
^ull more massive than in Sciurus, the brain-case much less 
convex above, its dcjpth rather more than twice that of rostrum ; 
incisors sub-terete ; molars with cross-ridges and inner tubercle 
relatively high, obscuring the basin-shaped form of crown, and 
forming a conspicuous Q -shaped pattern in moderately worn 
teeth ; anterior upper premolar well developed. 

JicmarIcH . — Though the limits of the genus CiteUus are not at 
prc.sent well understood, owing chiefly to the difliculty of com- 
paring the Old World and American forms, the gi’oup may be 
regarded as ccintaining about eight Pahearctic sp(5cies, two of 
which occur in central Europe, liemains of extinct members of 
the genus are found as far west as England, 

KEY TO THE EUROPEAN SPECIES OP CITKLLUS. 

Back without distinct spots; skull with incisive fora- 
mina normal, thoir length greater than diameter of 
alveolus of upper incisor (Hungary in general, and 

eastward) C.citcllus^j^, 924. 

Back with sharply defined whitish spots about 4 ram. in 
diameter ; skull with incisive foramina very small, 
their length abou^ equal to diameter of alveolus of 
upper incisor (Hungary east of the Carpathians, and 

eastward) C. stislicaj p. 929. 

« 

CITELLUS CITELLl^S LiniUBUS. 

1766. [Kim] dtellus Liunteus, Syst. Nat. i, 12tb ed., p. 80 (Austria). 

1778. Mus citillus Pallas, Nov. Sp. Quadr. Glir. Ord., p. 19. 

1857. Spermophilus citclJ^is Blasius, Saugethicre Deutschlands, p. 275. 
1904. [Citellml^tellus Trouessart, Oatal. Mara. Viv. Foss., Suppl., p. 339. 
1910. Citelliis (Ciiellus) dtellus Trouessart, Faune Mamm. d’Europe, 
p. 127. 

Type locality. — Austria. 

Geographical *distribution,~Yvov(x ^ilusia and Bohemia, east- 
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ward through {lussia into Asia; eastern limits of range not 
known. „ 

Diagnosis, — Size medium (head and body, 195 to 220 mm.; 
tail, 60 to 75; hind foot, 35*4 to 38'4; condylobasal length of 
skull, 41 • 4 to 45) ; tail short, about twice as long as hind foot ; 
colour of upper parts mingled buff and dark brown so arranged 
as to ■ produce jm evident effect of light mottling on a dark 
ground ; skull with rather low, brood brain-case ; incisive 
foramina not unusually reduced in size ; incisor teeth both above 
and below exhibiting the minimum degree of ccmpression. 

External characters, — General form less slender than in 
Sciurus vulgaris^ the short, narrow tail extending little beyond 
outstretched hind feet, the ear short and without tuft, the fur 
thin, coarse and lying close to body. Ear low, obscurely pointed 
above, extending much less than half-way to eye when laid 
forward, densely clothed with fine short hairs on lx)th surfaces ; 
muzzle pad naked, the bare area extending downward as a 
narrow line across middle of upper lip. Feet shorter and morj 
robust than in Sciurus vulgarisy the digits less elongated, the 
claws less curved, those on front feet longest; fore foot with 
third digit longest, second and fourth sub-eciual and slightly 
shorter, fifth extending a little beyond base of fourth, the thumb 
rudimentary but with rather evident, compressed nail ; hind 
foot with third digit longest, second and fourth sub-equal and 
slightly shorter, fifth extending just beyond base of fourth, first' 
not quite to base of second ; pads both palmar and plantar as 
in Sciurus vulgar is but relatively larger and more crowded ; palm 
bare throughout, sole hairy behind tubercles. Tail cylindrical 
at base, inconspicuously flattened beyond middle, where hairs 
are about 1 5 mm. long. Mammas ;|>1 — 1; a2 — 2; /2 — 2 = 10. 

Colour, — Back and sides usually cream-buft’ but occasionally 
more yellowish, in some specimens approaching the buff yellow 
of Ridgway ; sides inconspicuously “ lined ” with black ; entire 
dorsal surface from nape to rump vermiculated with black, the 
dark and light areas along middle of back usually well enough 
defined to produce an effect of obscure light mottling, the spots 
about 5 mm. in diameter; crown and upper half of cheeks 
grizzled, the light element paler than on body, the dark relatively 
more evident ; an ill-defined eye-ring, whiUish or yellowish accord- 
ing to general colouring of body ; muzzle sometimes with a 
rusty tinge; sides of muzzle and lower half of cheeks clear 
whitish or buffy, continuous with the similarly coloured pale 
area covering throat and fore part of chest and inner side of fore 
leg; belly washed with a buff usually somewhat more yellow 
than that of sides ; feet like ground colour^of back ; tail without 
definite colour pattern, the upper surface grizzled, essentially 
like back, somewhat darker at tip, the pencil with light margin ; 
under surface of tail a near^ clear dull buff*. ^ 

■ Skull, — The skull is Waller than that of Sciurus vulgaris^ 
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and its general form diifers notably in the cuneate outline due 
to the narrowness of anterior zygomatic region, the almost 
-uniformly convex dorsal profile, and the slight deflection of basi- 
cranial axis, so that upper third or fourth of foramen magnum 
is above level of alveolar line. Dorsal profile convex from front 
of nasals to lambdoid ridge, sometimes ^dth a slight flattening 
in intworbital^ region and a faint posterior concavity ; ventral 
profile similar, though less strongly convex ; pcfeterior truncation 
of brain-case nearly vertical, but occipital condyles projecting 




sufliciently to* be just visible from above. Brain-case very 
broadly ovate when viewed fronl^ above, its greatest width 
equal to length, its posterior width obviously exceeding than 
that at postorbital constriction; surface less rounded than in 
Scinrua vuJgaria, and lyrate figure formed by parietal ridges 
much narrower; lambdoid crest esseiitially as in 8, mlgarisy but 
constriction just in front of occipital region less evident. Occiput 
low, its general form as p Sciurua vulgaris, but contrast between 
its height and tl^t of middle of braii\-case not especially marked ; 
protuberances on^posterior surface of occiput less noticeable than 
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in 8, vulgaris^ and exposed portion of petrosal noticeably smaller ; 
paroccipital processes rather large, their extremities reaching 
beyond level of lower edge of condyle and often to that of 
lower edge of bulla ; basioccipital essentially like that of Scidrua 
vulgaris in general form, but anterior portion of on ter margin 
raised into a conspicuous platc-like process applied to inner side 
of bulla ; auditory bulla essentially as in Sciurua vvjgarla bAt more 
evenly though somewhat less inllatod. Interorbital region much 
longer than broad, its least width less than tln^t of post<irbital 
constriction, its surface nearly flat except for tAe curve of which 
it forms a part ; edges bf orbits slightly raised above the general 
level, the supraorbital notch inconspicuous ; postorbital processes 
relatively shorter than in Sduma vulgaris, the space lying 
between process and surface of brain-case narrower; orbit 
surrounded by bone through about two-thirds of its circum- 
ference. Zygomata diverging gradually and evenly, nowhere 
parallel, the greatest zygomatic breadth at or just in front of 
glenoid level ; jugal projecting posteriorly as in Sciurm vulgaris 
thougli less noticeably, its upper border without angle at 
posterior limit of orbit ; anterior zygomatic root with conspicuous 
projecting ridge extending along its entire anterior border ; 
anteorbital foramen sub-circular in outline, its position somewhat 
more anterior in relation to tooth-row than in Sciurus vulgaris, 
its entire lower and outer border thickened and lip-like, 
nostrum forming about one-third length of skull, its base not 
noticcjably broader than anterior region, the least dc^ptli behind 
incisors about equal to width at same level ; nasals relatively 
longer than in Sciurus vulgaris, extending about to lachrymal 
level, the posterior border variable, usually truncate ; nasal 
branches of premaxillaries broad but not expanded, rarely 
extending behind nasals. Palate less concave both longitudinally 
and laterally than in Sciurus vulgaris ; a low but evident median 
ridge extending from incisive foramina to spine or blunt pro- 
jection at posterior border ; incisive foramina about as large as 
in 8, vulgaris, but more distinct from each other, and antesrior 
extremity not gradually narrowed to a fine point ; mcsopt(it*ygoid 
fossa about three times as long as wide, narrowest near middle ; 
ectopterygoid rather well developed, forming a wide flattened 
area nearly as large as mesopterygoid S'paco. Mandible less 
robust than that of Sciurus vulgaris, the ramus ih region near 
symphysis scarcely deeper than wide; coronoid process longer 
and more curved than in S. vulgaris, its anterior border much 
more convex ; articular process slender, deeply concave on outer 
side ; angular process with anterior limit less well defined. 

Teeth, — Upper incisor less robust than that of Sciurus 
vulgaris, but course of shaft voiy distinctly markftd on side of 
rostrum from alveolus to anteorbital forjimcm ; cross section of 
shaft nearly semicircular ^i 4 outline, the flatteaed side turned 
inward ; enamel extending from antero-internal extremity nearly 
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half-way along anterior and outer curvature, itst surface smooth^ i 
yellowish white. Lower incisor with root extending slightly 
beyond m.^ ; section of shaft and arrangement of enamel 
essentially as in upper tooth, but outer border flattened behind 
enamel plate, thus distorting the semicircular outline. Cheek- 
teeth agreeing with those of Snnrm vulgaris in general plan of 
enamel folding but diflcring in numerous detfuls, principally the 
result of a tcuidency toward greater lieight of iSibercles and main 
ridges. Anterior upper prcunolar simple, terete, its crown with 
high, median, (Jbli<|iiely transverse ridge and small anterior 
and posterior depression, the area of crown about one-half that 
of su(jceeding tooth. Upper cheek-teeth with inner tubercle 
much narrower and higher than in S, vulgaris, the length of 
base scarcely ecjual to height, the width of base decidedly greater 
tliaii length; main ridges (second and fourth) simple but high, 

extending to summit of inner 
tulKircle and forming, together 
with the tubercle, a narrowly 
U -shaped figure, the most con- 
spicuous feature of crown when 
not worn away ; anterior ridge 
very narrow, at extreme edge of 
crown, separated from base of 
second ridge by a conspicuous 
furrow, its outer extremity form- 
ing a slight cusp, its abruptly 
rounded inner termination lying 
on anterior surface of base of 
main tubercle ; third ridge re- 
presented by a minute cusp 
Ixitween outer extremities of (J- 
shaped figure, the space between 
the limbs of the (J occupied 
by a smooth dtjprcssioii ; posterior margin of crown with a ridge 
tei’ininating internally like anterior ridge, but not extending to 
outer margin. The principal variations of this pattern are : in 
secHMid limb of U> ^'^ith its outer cusp somewhat reduced ; 
in wr'*, second limbbf U obsolete and distorted, not extending to 
outer border of tooth the jK>sterior half of crown occupied by a 
shallow, basin^-shaped area usually bearing a low but evident 
cusp on its inner border. LowA’ molariform teeth with the 
same elements as in Sriurus vulgaris, but crowns higher and 
more compressed, tiui central depression deeper and narrower, 
the cusps high and conspicuous, particularly the antero-external 
and antero-internal, rwhich are connected by a well-developed 
ridge having •much the appearance of a common base to the two 
cusps ; inner side of bases of two outer cusps joined by a low 
ridge, beyond wjiich lies a small but^ rather deep depression. 

MeasuremenU. — Average and extremes of four adults from 
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Oltellm citvUva. Cliuek-teetli. 
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Hirschberg, BoheiHia: head and body, 200 (195-215); tail, 6G 
(60—73); hind foot, 36*6 (35 *4-38 *4), Average an^cl extremes 
of six adults from Znaim, Mahren, Austria-Hungary : head and 
body, 209-1 (200-220); tail, 63-7 (58-70); hind foot, 36 -"4 
(35 • 6-37). For cranial measurements see Table, p. 930. 

Specimens examined. — Thirty-nine, from the following localities 
Austbia-Hunoaby :\Haida, Arva, Bohemia, 1 ; Hirschborg, Bohemia, 5 ; 
Znaim, Mahren, 7 ; Gsall6koz-Somorja, western Hungary, 4 ; central 
Hungary, 1; Sdrvdr, Eisenburg, Hungary, 1 (U.S.N.M.T^ Monos Petrie, 
Bihar, 2 ; Gsehtolek, Bihar, 6. * 

Boumania : Kustendje, 2 ; Dobrudscha, 3 (B.M., U.S.N.M. and Genoa) ; 
Moldavia, 3. 

Buloabia : BogorofP, Sofia, 1 ; Sofia, 2 (Andersen). 

Tubkey : Ob-Meidan, 1. 

2 d, 2 ?. Hirschberg, Bohemia, Lord Lilford (p). 8. 9. 10. 1 4. 

Austria-Hungary. 

d, 3 9. Znaim, Mahren. Lord Lilford (p). 8. 9. 10. 1-4. 

4. Gsallokdz-Somorja, Press- Budapest Museum (e). 94. 3. 1. 33-36. 

burg, 400 ft. 

2 9. Monos Petrie, Bihar. Hon. N. G. Boths- 9. 7. 23. 1-2. 

child (c & p). 

2 d, 4 9. Gsehtelek, Bihar. Hon. Mrs. Ghas. 10.9.14.2-7. 

Bothschild (c & p). 

2. Kustendje, Boumania. E. Gavendlsh Taylor 5. 6. 0. 10-17. 

(c & p). 

1. Dobrudscha. Purchased (Prulicro). 86. 4. 2. 3. 

1. Moldavia. Dr. E. Biippell. 42. 9. 4. 1. 

1. Moldavia. Purchased (Lead- 43. 9. 11. 2. 

beater). 

1. Moldavia. Dr. J. E. Gray (j»). 123. a. 

9. Bogorofi, Sofia, Bulgaria. Dr. A. Bichards 2. 10. 5. 1. 

(c & r). 

CITELLUS SUSLICA G ucldonstaedt. 

1770. Mtis suslica Gueldenstaedt, Nov. Comm. Acad. Sci. Imp. Petrop., 
XIV, pt. I, p. 389 (Voronezh, Bussia). 

1770. \Mu 8 citellus} var. guttatus Pallas, Nov. Goram. Acad. Sci. Imp. 

’ Petrop., XIV, pt. I, p. 606, pi. 21, fig. 2 (Doubtfully a name). 

1792. {Arctomys'\ citelltis & U'licopictus Donndorfi, Zool. Beytrage, i, p. 486 
(Benaming of guttatus). 

1846. Spienmphilm'] guttulatus Schinz. Synop. Mamm., ii, p. 70 (Renaming * 
of guttatus). « 

1910. CitelVus guttatus Trouessart, Faune Mamm. ^Europe, p. 128. 

Type locality . — Voronezh, Chernigof, Russia. » 
Geographical distribution. — Central Russia and eastern 
Hungary. 

Diagnosis. — Slightly smsAler than Citellus citellus, and tail 
relatively shorter; back marked with sharply defined whitish 
spots about 4 mm. in diameter ; skull smaMer than that of 
C. citelluSy the rostrum and palate narrower and incisive foramina 
much reduced in sjjpe. 

Colour. — Dorsal area from nape to base of tail a tawny russet 
faintly clouded by blackish rair tips, and thickly^ spotted with 

3 0 
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bUffy white, the spots roundish, varying from 2 to, 5 mm. in 
diameter, those on middle of back smallest and most distinct, 
those at sides larger and tending to become confluent. Sides 
pale cream-buff with faint dark shading, this colour passing 
rather abruptly into bright buff of chest, belly, and inner 
surface of hind legs. Chin, throat, and under side of ncok as 
far as fore legs likip sides but still paler, rather sharply con- 
trasted with colour of belly. Muzzle, cheeks, eye-ring (about 
•2 mm. wide) and ill defined area extending behind*eyo nearly to 
ear, cream-buff. • Crown and stripe 5 mm. wide below eye russet 
sprinkled with cream-buff Feet pale cream-buff; heel and 
•ankle clear rpsset. Tail a dull huffy russet below, fringed with 
cream-buff, a grizzle of blackish and cream-buff above. 

Shull and teeth . — The only skull examined is imperfect. It 
is smaller than that of C. citellus^ and apf)arently loss deep at 
middle, though dorsal profile is similarly convex throughout. 
Kostrum narrower and not so deep as in C. but not 

peculiar in form. Incisive foramina reduced to mere slits barely 
5 mm. in width, and so short that their length is scarcely equal 
to diameter of alveolus of upper incisor. Palate and interorbibil 
region narrower than in C. citvllm^ but intcu’orbital bi*eadth 
greater than breadth of rostrum. Mandible smaller ancl less 
robust than that of the related species but not peculiar in form. 
The teeth do not differ appreciably from those of G. citellm. 

Measurements . — Adult female from Galicia, Hungary (from 
well-made skin) : head and body, 200 ; tail, 40 ; hind foot, 32 ; 
ear, 7. For cranial measurements see Table opposite. 

Specimen examined. — One, from Galicia, Hungary. 

1. Galicia ; Hungary. Purchased (Prulicre). 86. 4. 2. 2. 

Genus MARMOTA Blumenbach. 

1777. Qlis Erxleben, Syst. Kegni Anim., i, p. 858 (part). Not Olis Brisson, 
1762. 

1779. Marmota Blumenbach, Handb. dor Naturgosob., i, p. 79 (alpina = 

marmota). • 

1780. Arctomys Schrebor, Saugethiere, pi. ccvii (alp^na = marmota). 

1780. Lagomys Storr, Prodr. Meth. Mamm., p. 39 (Henaming of Arctomys). 
1811. Lipura Illiger, Prodr. Syst. Mam. et Avium, p. 95 (hudsonius = 

monax). 

1867. Arctomys Blasius, Saugethiere Deutschlands, p. 278. 

1904. Marmota Trouossart, Catal. Mamm. Viv. Foss., Suppl., .p. 343. 
Frisch (Natursystem der vierfuss. Tbiere, 1775, p. 9)i cited as 
authority, but this writer not binary (see Thomas and Miller, 
Ann. and Mag. Nat. Hist., 7th ser., xvi, pp. 461-^4, October, 
1906). 

Type species. — Marmota al)nna Blumenbach =z Mm marmota 
Linnaeus. • * 

Oeographical distribut{on,-~^NoTthQrD^ .Heniisplfere from the 

• 3 o 2 
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Alps eastward through Asia and North America to the Atlantfb 
coast of the United States. 

• Characters. — Strictly terrestrial Sciuridse, including the largest 
members of the family ; form robust, Meline rather than Sciurine 
in general aspect ; tail short and bushy, scarcely or not flat- 
tened ; cheek pouches rudimentary or absent ; cranial a4d dental 
characters (l^sentially as in CitelluSy but /skull with rostrum 
nearly as deep as brain-case, and with heavy postorbital processes 
standing out •ijearly at right angles with main axis of skull 
anterior upper premolar always large and well developecl. 

Remarks, — About two dozen species of Marmota are now 
known, the majority of them occurring in Central Asia. Oneo: 
of these extends its range westward into eastern Hungary ; 
while a single species is peculiar to the Alps and Carpathians. 

KEY TO THE EUROPEAN SPECIES OP MARMOTA, 

Colours noticeably varied, the bead blackish, with 
contrasted pale muiszie, the back much less yel- 
lowish than sides, the tail conspicuously black 
on terminal third; skull with posterior border 
of postorbital process decidedly in front of nar- 
rowest portion of postorbital constriction (Alps 

and Carpathians) M, marmyta^ p. 932. 

Colours not varied, the entire animal a yellowish 
brown overlaid on upper parts with black, the 
head slightly darker than body, without con- 
trasted pale muzzle, the tail inconspicuously 
blackish at tip; skull with posterior border of 
postorbital process nearly over narrowest portion 
of postorbital constriction (eastern Hungary) ... ilf. bobak, p. 937. 


MARMOTA MARMOTA LiunseUS. 

1758. [Mus\ marmota Linnrous, Syst. Nat., i, 10th od., p. 60. 

1779. {Marmota'] alpina Rlumenbach, Handb. der Naturgesoh., i, p. 80 
(Substitute for Manmta). 

1801. A{rctomxjs\ m{anmta:\ tigrina Bechstein, Gemeinn. Natorgosch. 
Doutschlands, i, 2d ed., p. 1029. 

1801. Alrctomys] m{ar7nota'] Bechstein, Gemeinn. Naturgosch. Deutsoh- 
lands, I, 2d ed., p. 1030. 

1801. A[7'cto7nys] m{arniota] nigra Bechstein, Gemeinn. Naturgesch. 
Deutschlaudsf i, 2d od., p. 1030. 

1857. Arctonms marmota Blasius, Saugethiere Deutschlands, p. 280. 

1904. {Marimta'] ynarmotta Trouessi^t, Catal. Mamm. Viv. Foss., Suppl., 
p. 343. 

1910. Marmota marmota Trouossart, Faune Mamm. d’Europe, p. 129. 

Tijpe locality. — Alps. 

Geographical dktributwn. — ^Alps and Carpathians. Frequently 
referred as occurring in the Pyrenees, but this probably an , 
error.* ^ 

jyiagnosis^SizQ medium (hc/id^ and body about 550, tail 
I* See Trutat, Bull. Soc.^d’Hist. Nat. de Toulouse, xi, p. 110, 1677. 
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tlbout 150, hind foot about 93 mm. ; condy]ob«*].sal length of fully 
adult skulls. 92 to 98 mm.) ; colours noticojibly varitirl, tlie head 
usually blackish with contra.sted pale uiuzzlo and checks, the 
back blackish or greyish, the shoulders, sides and underpail^s 
tawny or yellowish, the tail with extensive black terminal area ; 
skull s^ewhat elongate, the postorbital processes standing so 
far forward that their hinder border is decidedly in froTit of 
narrowest portion of postorbital constriction ; anterior face of 
» incisors deep orange. • 

ExtShml characters, — Form heavy and badgBr-like, the legs 
short and muscular, the tail about one-third as long as hr^ad and 
body, densely haired but not flattened, the head short, with 
inconspicuous ears and rather broad, rounded muzzle. Ear 
shorter than adjacent fur, its general outline rounded, but with 
a slight backward projection above ; when laid forward the 
extremity extends less than half way to eye. Muzzle pad bare 
at middle, its outline not sharply defined above, the naked area 
extending downward as a narrow line across upper lip, and out- 
lined on each side by a deep groove running tlownward from 
corresponding nostril. Feet robust, with long, slightly curvtjd 
fossorial claws, those of fore feet somewhat the better developed ; 
fore foot with no trace of pollex or its nail,* the third digit 
decidedly longer than the others, tlie fourth, second and fifth 
successively shorter ; palm naked, with three confluent pads at 
base of digits, and two larger, rounded pads occupying posterior 
half of palm, that on inner side somewhat projecting ; hind foot 
with third digit slightly longer than the sub-e(pial third and 
fourth, the fifth and first succe.ssively much shorten’ ; hallux well 
developed, extending to middle of first phahinx of second digit, 
its claw like those of other toes but slightly smaller ; sole naked 
except at heel ; four sub-e<][ual, partly confluent pads at base of 
digits, immediately behind these two smaller tubercles, that of 
inner side smallest. Mammie :pl — 1; a 2 — 2; t 2 — 2 = 10. 

Colour, — Upper parts a grizzle of black and light bufi*, the 
exact proportions of th(j two sufficiently variable to j)roduce 
considerable individual diflerences in the general efiect, but top 
of head usually blackish finely ticked wit]^ whitish buff in 
evident contrast with less dark neck, and back behind shoulders 
usually darker than region in front ; unaorfur of back slaty 
black at base, the tips of the hairs forming a buffy or greyi.sh 
band about 7 mm. wide ; when this band is conspicuously grey 
it imparts to dark area of back a peculmr metallic sheen or 
lustre ; muzzle nearly to level of front of eye whitish or buffy in 
abrupt contrast with dark crown ; cheeks a coarse grizzle of 
blackish and bufiy white ; underparts and ihner surface of legs 
a clear yellowish tawny-buff, this colour suffusing outer surface 
of legs and sides of body, also a conspicuous area extending 
upward immediately behind shoulder and partly separating dark 

♦ Verified in twenty ^skins. • 
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region of nock from that of Imck ; feet buff/ lightesi* 
than outer curface of legs ; tMil black or blackisli brown, suffused 
to a varying degree with buff*, the Jiglit colour most conspicuous 
at and near base. 


Skull , — Apart from its much greater size the skull of Marmota 
marmota resembles that of Gitellus citellus in most of tts more 
esserilial features. The depth at front of brain-case 'and in 
interorbital region is relatively less, and in adult individuals 
there is a well dcjveloped sagittal crest on i)osterior half of brain- 1 
case, with the Vesult that dorsal profile while equally cTonvex iri 



c. FlO. 190. 

Marmota m-armota. Slightly reduced. 


front is notfbeably flattened posteriorly as compared with the 
smaller animal. Ventral profflfe with no special peculiarities. 
Outline of brain-case somewhat obscured by the enlarged 
squamosals, the area of which, when skull is viewed from above, 
considerably exceeds that of parietals ; constriction in front of 
lambdoid region relatively wider and more evident than in 
Citellus citellus, Lambdoid crest high, sometimes projecting 
backward sufficiently |to conceal occipital region in dorsal view. 
Occiput lower c’elatively to its width, than in C, citellus, the arch 
slightly pointe(} at middle and essentially as high as middle 
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of brain-case ; paroccipital process robust, not very long, it(|» 
extremity jyojecting silghtly beyond level of lower edge of 
condyle ; basioccipital broad and short, its lateral processes very 
distinct ; auditory bulla moderately large, evenly inflated, the 
region below meatus constricted to form a short but evident 
neck. Interorbital region broad, squarish, the median portion 
depressed ; pystorbital processes heavy, standing out abruptly, 
not much bent downward, separated from b^ain-case by a wide 
space; orbit ^bout two-thirds surrounded by bone. Nasals 
abruptly l^ent ••downward anteriorly, considerably ««u.rrowed 
posteriorly, so that their combined breadth at level of posterior 
border of premaxillarios is only a little more than half greatest 
anterior breadth. Incisive foramina extending back slightly 
into maxillaries, their outer borders nearly parallel. In other 
respects the skull so closely resembles that of Citellus citellus^ 
due allowance Ixnng made for its greater size and angularity, as 
to require no detailed description. 

Teeth,— \i\ general form the teeth bear a strong resemblance 
to those of Gitellus citellus. Upper incisor with anterior face 
slightly flattened, somewhat distorting the otherwise evenly 
semicircular outline of cross-section, the enamel deep yellowish 

brown, its surface marked by about 
four faintly indicated longitudinal 
ridges ; enamel of lower incisor 
minutely pitted. Enamel pattern 
of upper cheek-teeth essentially as in 
Citellus citellus, but inner tubercles 
lower and less compressed, the length 
of base slightly greater than height 
of tubercle, transverse ridges form- 
ing a V’Shaped rather than U-shaped 
flgure when worn, and anterior and 
posterior ridges continuous at their 
inner extremities with anterior and 
posterior bases of inner tubercle. 
Other details in which the upper 
cheek-teeth differ from those of C, 
citellus are as follows : no indication 
of minute secondary cusps or ridges 
between mmn cusps of outer side; small promolar with 
crown area barely half that of ^succeeding tooth, its anterior 
and posterior depression tending to join on inner side to form 
a narrow semicircular concavity; depression on posterior half • 
of w** flattened rather than basin-shaped. Lower cheek-teeth 
differing from those «of Citellus citellus in their relatively much 
lower, more robust cusps and larger crushing surfaces, and the 
relatively greater importance of ridge joining inner bases of 
outer cusps, thijf ridge fio high that^ it begins to wear almost as 
soon as the cusps themselves, forming a conspicuous feature of 



fig. 193. 

Marmuta marnfMa. 
Cheek-teeth. X 2. 
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^ the enamel pattern ; premolar with a small but evident cingulum 
cusp on anterior border. • 

Measurements. Adult male from Barcelonnette, Hasses- Ali)es, 

France ; head and body, 577 ; tail, 153 ; hind foot, 94 ; ear,* 30. 
Adult male and female from Canton St. Gallon , Switzerland : 
head and body, 540 and 530 ; tail, 159 and 150 ; hind foot, 90 
and 87. Two adult males from Grisons, Switzerland : hb^id and 
body, 503 and 530 j tail, 130 and 160; hind foot, 90 and 95. 
For cranial measurements see Table, p. 939. , 

Spe^iens examined. — Forty-seven, from the following localities: — 
£bange : Near Barcelonnotte, Bassos- Alpos, 8 (B.M. and Mottaz). 
SwiTZKKLAND ; Salanfe (at foot of Dent du Midi), Valais, 1 (Mottaz) ; 
Meiringen, Bern, 2; Engstlen Alp, Unterwaldon, 1; Engolborg, Unter- 
waldon, 1 (U.S.N.M.) ; Schaiifigg, Grisons, 8 ; Canton Grisons (no exact 
locality), 4 (U.S.N.M.) ; Rheinwaldhorn, Grisons, 1, 

iTAiiY : Vagna Valley, near Mte. Rosa, Novara, 1 (Genoa) ; Aosta 
Valley, Turin, 20 (Turin) : Argentora, Guneo, 3 (Turin) ; Maritime Alps, 1 
(Genoa). 

Austria-Hunoauy : Felkuerthal, Tatra Mountains, Hungary, 1. 


2d, 29. Barcelonnotto, Basses- Alpes, 
Franco. (C. Mottaz.) 

Skull. Meiringen, Born, Switzer- 
land. (Koeserman.) 

1. Engelberg, Untorwalden. 

{Koeserman.) 

d, 2 9. Scbaudgg, Grisons. 


0. Thomas (r). 
Tomes Collection. 
Tomes Collection. 
0. Thomas (p). 


8. 8. 10. 145. 

63-65. 

7. 1. 1. 196. 

7. 1. 1. 131. 

2. 8. 4. 31-33. 


d. 


1 . 


Rheinwaldhorn, Grisons. 0. Thomas (p). 
{Zollikofer.) 

Felkaerthal, Tatra Moun- Poprod Museum 
tains; Hungary. (k). 


2. 8. 4. 30. 


7. 4. 19. 1. 


MARMOTA BOBAK Miiller. 

1776. Mus bobak P. L. S. Muller, Natursyst. Suppl. u. Rogist. -Band, p. 40 
(Poland). 

1778. Mus arctomys Pallas, Nov. Sp. Quadr. Glir. Ord., p. 76 (Poland). 
1780. Arctomys bobac Schreber, Saugotbiore, pi. ccix (description, iv, 
p. 738, 1782). Renaming of Mus arctomys. 

18ll. Arctomys baibac Pallas, Zoogr. Rosso-Asiat., p. 165 (Poland). 

1857. Arctomys bobac Blasius, Siiugethiere Deutschlands, p. 283. 

1904. \Marmota'\ bobac Troucssart, Catal. Mamm. Viv. Foss., Suppl., p. 343. 
3910. Marmota bobac Troucssart, Faune Mamm. d’fiurope, p. 129. 

Type locality. — Poland. ^ 

Geographical distribution. — From Poland and eastern Hungary 
(Galicia and Bukowina) eastward into Asia. Exact limits of 
range not known. 

Diagnosis . — Size essentially as in Marmota marmota ; colours 
uniform, the entire animal a yellowish brown overlaid on upper 
parts with black, the bead slightly darker than body, without 
contrasted pale muzzle or cheeks, the tail blackish dt extreme tip 
only ; skull relatively broader than in ^M. marmota^ and post- 
orbital processes standing so,far back that their hinder border is 
nearly over narrowest porlion of postorbital constriction ; teeth 
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somewhat heavier than those of M. marmota, espcicially the lower 
molara ; anteyor face of incisors whitish or pale orange. 

External c/iamc/cr«. - l^lsscmtially as in MarnWta marmota, but 
thumb present as a small though distinct tubercle bearing an 
evident appressed nail. Mammm : p 2 — 2, a 2 — 2, i 1 — 1 = 10. 

Colour, — Entire animal a light yellowish brown, the head 
suffused with a darker brown, the back, sides of body and outer 
surface of limbs clouded with blackish haii^tips, these most 
numerous over jjosterior half of back, but nowhere obscuring the 



FfO. 194. 

Marmota bobak. Slightly reduced. 


ground colour^ feet a clear yellowish brown ; underparts and 
inner surface of limbs like back but slightly darker and more 
tawny, the hairs without blackish tips ; tail essentially similar, 
the extreme tip dark brown or blackish ; underfur everywhere 
dull yellowish, the hairs with slaty bases. 

Skull and teeth.-—lSi\e skull, though of about the same length 
as that of Murmota marmota^ is broader and more robust in 
general form, and all ridges for muscular attachment are more 
prominent. Nai^ls less* abruptly bept downward anteriorly and 
leas narrowed posteriorly, their combined breadth at level of 


GRAKIALi MEASUREMENTS OF MARMOT A MARMOT A AND MmBOBA]^. 
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posterior border of premaxillary fully three-fourths greatest 
combined bre&dth anteriorly. Orbit larger than in the related 
species, the postorbital process situated so far back that its 
tip lies over a point decidedly behind middle of temporal 
fossa instead of over middle, and its posterior border nearly 
overhaims deepest part of postorbital constriction and anterior 
border squanr>S'ih Brain-case notice^ibly broader in proportion 
to its length, and foramen magnum wider relatively to its height. 
Auditory bullu) «larger than in Marmota marniota, the ares of 
each bulla appearing greater than that of basioccipital af^ jon- 
dyles instead tof about e(][ual to it. Palate relatively narrower 
posteriorly, and incisive foramina wider in proportion to their 
length than in M. marmota. Mandible more robust than in the 
related animal, especially in front ; sigmoid flexure longer and 
less concave. 

Teeth essentially as in Marmota marmota as regards form, but 
anterior surface of incisors pale yellowish instead of deep orange, 
and cheek-teeth more robust, a character especially noticeable in 
second and third lower molars.* 

Measurementa. — Male and female from Russia (skins) : head 
and body, 600 and 530 ; tail, 190 and 160 ; hind foot, 90 and 89. 
For cranial measurements see Table, p. 939. 

Specimens examined.^Tyfo^ both from Russia. 

Family PETAURISTIDiE. 

1856. Pteromyinse Brandt, M4m. Acad. Imp. Sci., St. Petersburg, 6th ser., 

Soi. Nat., VII, p. 151, 

1857. Sciurina Blaslus, Saugethiere Deutschlands, p. 266 (part). 

1879. Pteromidoi Anderson, Anat. and Zool. Researches, Expeds. Yunnan, 

p. 278. 

1891, Sdurinw Flower and Lydekkor, Mammals, living and extinct, p. 460 
(part). 

Geographical diatrihution, — Wooded portions of Northern 
Hemisphere south to the Malay region and the southern United 
States. In Europe confined to Scandinavia and northern Russia. 

Characters, — Like the Sciuridee, but with fore and hind limbs 
connected by a broad fq)d of skin extending to wrists and ankles, 
supported anteriorly by a stiff cartilaginous process growing from 
wrist, the membrane serving as a parachute by means of which 
gliding flight is effected. 

Remarks, — The Petanristidse are so sharply differentiated from 
the Sciuridsey that it seems preferable to recognize the two groups 
as families. Eight genera, are known, f one of which is repre- 
sented in Eurojpe. * 

.This difierence between the teeth of Af. marmota and M, bobak is of 
much importance in determining the identity of subfossil remains. . 

t See Thomas, Ann. and Mag. Nat. Hitt.^ 8th ser., i, pp. 1~8, JvrcbBAf;- 
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Genus SCIUROPTERUS F. Cuvier. 

■' ' ^ 

1825. Sduropterus F. Ouvier, Dents des Mammif^res, p. 255. 

1857. Pteromys Blasius, Saugethiere Doutsohlands, p. 268. 

Type species, — Sciurus volans Linineus = Pteromys russicus 
Tiedemann. 

Geographical listribution, — As in the family. ‘ 

Characters, — No membrane extending between tail and hind 
legj^ifucture of molars essentially as in SciurySy the enamel not 
thrown conspicuously into wrinkles, the transverse ridges well 
developed ; posterior upper premolar about as large asiirst molar, 
never decidedly smaller. 

Remarks, — The genus Sduropterus as thus defined contains 
about thirty species, most of them Malayan. It is divided into 
four sub-genera, to one of which (Glaucomys) belong all the 
American members of the family. The single European repre- 
sentative of the group is the type of the sub-genus Sduropterus y 
the three or four other known members of which occur in central 
and northern Asia and in Japan. 

SCIUROPTERUS RUSSICUS Tiedemann. 

1758. ISdtirus] volans Linnaeus, Syst. Nat., i, 10th ed., p. 64 (Sweden). 

Not Mus volans Linnaeus, l.c.y p. 63. 

1808. P[teromy8] russicus Tiedemann, Zoologio, i, p. 451 (Russia). ^ 
1822. Pteromys sibiricus Dcsmarost, Mammologio, ii, p. 342 (Substitute 
for volans), 

1843. Ptleromysl vulgaris Wagner, Schrober’s Saugthiere, SuppL, iii, p. 228 
(Substitute for volans), 

1857. Pteromys volans Blasius, Saugethiere Deutschlands, p. 269. 

1903. Sduropterus russicus Allen, Bull. Amer. Mus. Nat. Hist.,xix, p. 132. 
March 31, 1903. 

1910. Sduropterus russicus Trouessart, Faune Mamm. d'Europe, p. 116. 
Type locality, — Russia. 

Geographical distribution, — Wooded portions of northern 
Siberia and Russia, southward nearly to the boundary of north- 
eastern Germany, eastward into northern Scandinavia. 

Diagnosis, — Size median (head and body about 170 mm., tail 
about 110, hind foot about 33, condylbbasal length of skull 
about 37) ; colour of upper parts a light silvery^or buffy grey ; 
skull with nasals abruptly constricted just behind middle, not 
narrowing gradually backward ; auditory bulla very large, its 
greatest antera-posterior diameter equal to distance between 
bulla and anterior portion of first molar. 

External characters, — Form not essentially different from that 
olt Sdurus mlgarisy but appearing broadened and fiattened on 
account of the more depres^ tail and tj^e wide flying membrane. 
JSead short and round: ^yes very large; ear low,* rounded, 
almost concealed in the fur, the outer margin faintly concave 
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above, both surfaces clothed with fine short hairs which never 
form tuft at tip. Feet relatively shorter and broader than in 
8, vulgariSf the digits much less graduated, particularly those of 
hindf foot, the claws rather short, strongly curved, very acutely 
pointed, those of hind foot nearly concealed by tufts of curved 
hairs lying over them ; front foot with fourth digit longest, third, 
fifth and secon(J successively shorter, supporting cartilage about 
twice as long as foot, thumb an inconspicuous tubercle with 
rudimentary fiatteiied nail ; hind foot with three middle di<j’ts 
sub-equal and longest, first extending to base of claw of s^ond, 
fifth a little beyond base of first phalanx of fourth ; palmar and 
plantar tubercles bare, arranged as in S. vulgaris^ their size 
relatively smaller ; palms thinly haired between pads, soles with 
dense growth of long woolly hairs especially conspicuous along 
inner side and adding much to apparent width of foot. Fur of a 
peculiar silky texture, noticeably softer and more dense than in 
S, vulgaris, this particularly marked in the broad, much fiattened 
tail ; hairs along anterior edge of membrane (in region of 
supporting cartilage) noticeably stiffened. 

Colour. — Upper parts a uniform pale, silvery grey, with a 
faint bufty cast, the slaty under colour appearing irregularly at 
surface when hairs* are disarranged, particularly near outer edge 
of lateral membrane, and on feet ; ev(u*y whore there is a very 
faint suggestion of dark “lining,” prcxluced by the presence} of 
black-tipped longer hairs ; cheeks pakjr and less buffy than . 
crown ; a narrow blackish eye-ring ; underparts and inner 
surface of limbs dull buffy white, everywhere inconspicuously 
sprinkled with blackish hairs ; tail more buffy than body (nearly 
the cream-buff of liidgway), the upper and lower surfaces and 
the tip much clouded with dusky, the sides almost clear. 

Skull. — As compared with that of SciuriiH vulgaris the skull 
is much smaller, but at the same time with all lines more 
exaggerated, it might almost be said distorted, and contrasts 
more abrupt. Profiles essentially as in Sciuriis vulgaris, but 
nasals abruptly curved downward at tip, occiput slightly concave 
owing to the more posterior position of condyles and paroccipital 
processes due to enlargement of bulla?, and ventral profile more 
nearly parallel with dorsal profile, its posterior portion carried 
further downward by fne large bullae. Brain-case squarish in 
general outlined when viewed from above, its posterior margin 
broadly and evenly rounded, its \^idth posteriorly about double 
that of postorbital constriction; surface essentially smooth, 
though a faint ridge may usually be traced diagonally across 
each side of parietal, the ridges curving inward posteriorly and 
-meeting in median lino somewhat in front of lambdoid region ; 
in old individifixls a tubercular projection is developed on edge of 
temporal fossa at antero-external corner of parietal, much as in 
Lepus; lambdoid, crest low and rounded ; viewed from the side 
the brain-case is niore depressed than in Sciurus vulgaris^ so that 
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less of the surface of parietal is visible ; occiput very low, its 
height above lower lip of foramen magnum about one-half 
mastoid breadth, its dorsal and lateral margins forming a flattened 
curve much less than a semicircle in extent ; foramen magnum 
decidedly wider than high ; surface of occipital with very obscure 
swellings between foramen magnum and lambdoid ridge ; par- 
occipital processes very slender ; basioccipital ratHer narrow and 
long, its width anteriorly about one-half median length, its 
latHi^^l ridges obsolete, not tending to form processes as in Sciurus 
mlgari^ and Gitellm ; auditory bulhe sub-circular in general 
outline, their form essentially as in Sclurm vulgaris, but their 




size actually as well as relatively greater, the antero-posterior 
diameter equal to distance from front of bulla to front of the 
lateral diameter to outer margin of meatus fully 1^ times least 
width of basioccipital ; anterior upper margin of meatus developed 
into a conspicuous forward-curved flange ; petrosal tending to be 
exposed in region above meatus instead of on occipital surface. 
Interorbital region decidedly longer than broad, its surface 
noticeably concave laterally, so that bases of postorbital processes 
are evidently above level of median region ; notch at anterior 
base of postorbital process large, always open; postorbital 
processes long and slender, strongly curved dov'nward, the orbit 
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actually as well as relatively larger than in Sciufus vulgarie, ai^d 
less well defiifed posteriorly owing to absence of distinct anterior 
concavity and median projection on upper border of zygoma, 
its Wiiice directed more upward. Zygoma no more abruptly 
spreading than in Seiurua mlgaria, but the arches appearing 
wider by contrast with the narrower interorbital* region, and also 
on account of the much more abrupt angle at which the anterior 
surface of zygomatic root meets outer surface rostrum ; median 
portion of arch* splayed so strongly outward as to' be 
horizontal ; jugal projecting posteriorly behind zygoraatic^ocess 
of squamosal, its upper border without angular median projection, 
its anterior extrepiity running upward nearly to lachrymal; 
anteorbital foramen small, nearly circular, scarcely in front 
of level of anterior premolar, hidden in lateral view by the 
conspicuously projecting process formed by lower portion of its 
outer border, liostrum relatively somewhat shorter than in 
Sciurus vulgaris, its base so narrow that its sides are nearly 
parallel, the least depth behind incisors somewhat greater than 
width in same region ; nasals rather short, abruptly narrowed 
posteriorly, their slightly einarginate hinder border lying at level 
of posterior base of zygomatic root, the moderately expanded 
nasal branches of premaxillaries scarcely extending behind them. 
Palate relatively about as wide as in Sciurus vulgaris ; incisive 
foramina large but lying almost entirely within premaxillaries, 
the posterior border of which is therefore relatively much further 
back (under middle of zygomatic root) than in Sciurus vulgaris, 
the greatest length of foramina exceeding least width of rostrum 
and ei^ual to somewhat more than half diastema ; region behind 
notch back of conspicuously thickened ; mesopterygoid space 
about as long as in Sciurus vulgaris, but conspicuously wider 
anteriorly than posteriorly. Mandible with anterior portion of 
ramus less deepened and more curved than in Sciurus vulgaris ; 
posterior region so deep and short that greatest depth (exclusive 
of coronoid) is nearly equal to distance from condyle to front of 
mi, while in S. vulgaris the same depth barely equals distance 
from condyle to back of ; coronoid process low and short, 
strongly curved back>vard ; angular process large, its broad apex 
curving abruptly outv^rd, its lower border greatly developed 
and forming almost a separate lobe bent strongly inward. 

Teeth , — Incisors less compressed|than those of Sciurus vulgaris, 
the roots forming no evident protuberances, the anterior surface 
smooth, deep orange in colour. Anterior upper premolar teret^ 
its crown simple, about one-fourth or one-fifth that of succeeding- 
tooth in area. Upper molariform teeth resembling those of 
Sciurus vulgaris in tKeir relative sizes and general structure; 
anterior border of crown more elevated, its outer extremity 
appearing as a distinct« cusp nearly as high as the two main 
cusps when tooth is viewed from fthe side; main transverse 
ridges relatively higher and narrower, the second, except in 
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jjut by a deep posterior re-entrant fold, so that its inner 
extremity stands as a nearly free subterete cusp ;• inner cusp 
■ relatively higher, obscurely trilobed owing to the presence on 
palatal border of two well marked depressions extending from 
apex nearly to base of crown (these l)ecome obsolete as the tooth 
wears away) ; in and a short process extends outward 

from base of inner cusp into space between lirs^; and Second 
transverse ridges, Svhile in 
and«.;i(i^ a similar but less developed 
process’* lies in space between second 
and third ridges ; third and fourth 
ridges of smaller than in the 
other teeth, but well developed, so 
that there is no indication of a pos- 
terior basin-shaped area on surface of 
crown. Mandibular teeth like those 
of Sciurus vulgaris in relative sizes 
and in gener.al form except that 
is longer and more narrowed pos- 
teriorly. The pattern of enamel 
folding, while essentially like that of 
S. vulgaris in its main features, is 
more complicated, owing to the greatei* development of all thii 
smaller cusps and folds; main cusps relativ(5ly higher and more 
slender, their bases extending further inward toward middle of 
crown, this together with the greater development of cusp and 
ridge connecting inner portion of bas(\s of outer main cusps 
greatly reducing arcji of median crushing surface, Avhich is 
scarcely basin-shaped and which occupi(\s l(?ss than half area of 
crown ; antero-external ridge well developed in the thr(?o molars, 
terminating in a distinct cusp-like elevation at middle of anterior 
border of crown ; a deep depression at anterior base of jK)Htoro- 
exteriial cusp ; a. similar but larger depression behind baso of 
postero-internal cusp of the cingulum rising back of it so 
as almost to form a supplemcmtal cusp. 

Measurements, Adult male from Finland : head and body, 

170; tail, 109; hind foot, 35; ear, 19. A^second tulult from 
the same region : tail, 128 ; hind foot, 37. . For cranial measure- 
ments see Table, p. 946. 

Specimens examined . — Two from Finland (B.M. and U.S.N.M.); also 
one from Russia, and a stuffed specimen from unknown locality. 

1. Finland. Dr. H. Schulman (p). 1. 6. 9. 1. 

1. Russia. Purchased (Parzudaki). 53. 12. 0. 29. 

1 st. Europe. Purchased (Brandt). « 42. 5. 10. 41. 
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Family CASTORID^. 

1821. Castoridfii Gray, London Mod. Ropos., xv, p. 302, April 1, 1821. 

Otograyiliical dintrihution. — Forested portions of Uio Northern 
Ilemispliero, soutfi to the Mediterranean region an^l the s(^ thorn 
United States. » 

Characters, — E.ssentially as in the Sciiirldn?, hivt skull without 
postoi'bital processes, and cheek-teeth rootless,# with re-entrant 
enamel ^dds; premolars ] ; angular portion ol mandible shoi*t, 
broadly rounded ; size large ; form h(^avy ; tail broad, flattened 
from above downwards, its surface scaly ; habits aquatic. 

Bemarks, — Though several extinct members of the group are 
known the family Castoridw is represented by only one living 
genus, widely distributed in the northern portion of both the 
Old and New Worlds. 


(lenus CASTOR Linmeus. 

1758. Castor Liiinajus, Syst. Nat., i, 10th od., p. 58 (fiber by iautoiiyiiiy). 
1806. Fiber Dum^ril, Zoologie Analytique, p. 18, diagnosis on p. I'J. 
(Substitute for Castor,) Not Fiber Cuvior, 1800. 

Tui te. species, — Castor fiber Linmeus. 

Geographical distribution. As in the family. 

Characters, — General characters as in the family ; ui)per 
molars sub-equal, each with one internal and three external 
enamel folds. 

Ttemarks, -The genus Castor is the only living reprcNseiVtative 
of the family. It contains two closely related species, one 
peculiar to North America, the other to the northern portions of 
the Old World. 


CASTOR FIBER Linmeus. 

1758. [Castor'] fiber Liiinseus, Syst. Nat., i, 10th ed., p. 68 (Sweden). 

1792. C\asUyr] f[iber] albus Kerr, Anim. Kingd., p. 222. 

1792. C\ast(yr] f[ibcr] solitarius Kerr, Anim, Kingd., ^5. 224. 

1801. C[astor] f[iher] rariegatus Bochstein, Gomciffn. Naturgosch. Doutseh- ' 
lands, I, 2d ed., p. 913 (Europe). ^ 

1801f C[astor] f[ibcr] fulvus Bochstein, Gemoinn. Naturgesch. Doutsch- 
lands, I, 2d od., p. 913 (Pluropc). 

1803. Castor galli/e Gooffroy, Catal. Mamm. du Mus. Nat. d’llist. Nat., 
Paris, p. 168 (Banks of the Rhone, France). 

1822. Castor niger Desmarest, Mammalogio, pt. ii, p. 278 (no exact 
locality). • 

1822. Ccbstxyr varius Desmarest, Mammalogio, pt. ii, p. 278 (liorthern and 
central Europe). 

1822. Castor fiiavm Desmarest, Mammalogie, ft. ii, p. 278 (no exact 
locality). . » • • 

1829. [Castor fiber] $, gaUiQUS Fischer, Synops. Mamm., {>. 287 (Substitute 
for galli»). 
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1833. Castor projprius Billberg,- Linn. Samf., p. 34 footnote (Substitute £o/ 
fiber)! 

18£f7. Castor fiber Blasius, Stiugethiere Deutschlands, p. 405. 

1897. Castor fiber Collett, Borgons Museums Aarbog, pp. 3 -127. Habits in 
Norway. • 

1907. Qastor albicus Matscbie, Sitz.-Bor. Gosollsch. Ndturforsch. Froundo, 
Berlin,^. 216, October, 1907. (Dessau, Anhalt, Germany.) See 
Lunnberg, Arkiv for Zoologi, v, no. 6, pp. 1~16, 1909. 

1907. ? Castor lAstulinus Matscbie, Sitz. -Ber. Gosellsoh. Natu;:lf»r<ich. 
Frcunde, Lerlin, p. 219, October, 1907 (western Poland)^/ 

1910. Castor fiber Trouessart, Faune Mamm. d'Europo, p. 130. 

Type locaUty. -Sweden. 

Gfiographfcnl flistrihution, — Formerly the entire forested region 
of Europe, west to Groat Britain ; now exterminated everywhere 
except in portions of Scandinavia, and along the courses of some 
of the larger ris ers of central Europe, as the Rhone, Elbe, and 
Danube. 

Diagnosis, — General features as in the family and genus ; 
posterior extremity of nasals lying at or slightly behind level 
of middle of orbit and decidedly behind termination of nasal 
branches of promaxillaries ; least depth of rostrum behind incisors 
not 0(|ual to distance from gnathion to anteorbital foramen. 

External eharacters. — General form heavy and thick-set, the 
head largo and rounded, the eyes and ears small, the legs short, 
the feet large ; the tail somewhat less than half as long as 
head and body, its width about one-third its length. Head 
short, deep and rounded, the eye small, about midway between 
ear and nostril ; cwir low and rounded, densely haired on both 
surfaces, scarcely appearing alx>ve the surrounding fur ; meatus 
small but appanuitly without any specially developed valves ; 
muzzle pad mostly naked, but with fur encroaching on its 
posterior border and along inner margin of nostril ; below p*id 
the lip is less densely haired than elsewhere, and the hairs tend 
to converge along median line ; whiskers very coarse and bristly, 
the longest extending a little lieyond eye when laid back. Front 
foot with no special peculiarities, the digits all well -developed, 
with strong, littlef'curvtMl claws, the thumb shorter than the 
other digits but armod with a large claw somewhat more curved 
than the otters; palmar tubercles five, the three at bases of 
median digits largo, ill-defined, i that at base of thumb not so 
largo as the others but better defined, its outer surface tending 
to become smooth and horny, the posterior pad largest, covering 
Jiboiit one-third of entire palmar area ; surface of pads (except 
as otherwise descrijied) coarsely reticulate. Hind foot very 
large and broad, the digits united by a web extending to base 
of claws ; second and third digits equal and longest, their 
claws heavy, scarcely* concave on lower surface, considerably 
larger than those of other toes ;* first, fourth, and fifth toes 
successively shofter than second and third, their claws smaller 
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And more curved*, that of fourth di<;it with a conspicuous, horny, 
laterally-compressed supplement fully as large H!9 claw itself 
springing from ball of linger beneath claw ; entire sole naked, 
the surface coarsely reticulate ; three elongate, ill-detined pads 
at base of median digits, a larger and better-dctined tubercle 
behind base of hallux ; entire sole last ween hallucal tubercle and 
heel thickened and pad-like. Tail furred at extieme bast?, the 
scales of naked portion wider than long, 4-()-sided, about 100 
in •Langitudinal stiries, forty in circumference,^ fliose on lower 
side sonKiwhat larger and iKitttii* defined than* those on upjxir 
side. Fur consisting of dense soft under portion, the hairs of 
which are about 25 mm, in length, and an abundant growth of 
rather coarse stiff longer hairs (50 to GO mm,) nearly concealing 
the underfur. 

Co/tmr. 'General colour a }»eculiai‘ clayty buff produced by 
the longer hairs, and veiy uniform tlii*oughout, the underparts 
a little less yellowish ; undt?rfnr light smoke-grey at base, 
darkening to hair-brtiwn or luster at tips, this colour rarely 
showing through at surface? ; muzzle, chin, and lower part of 
cheeks greyish but not forming any dtjcuhid contrast with 
surrounding parts ; feet washed with a drab brown. 

SJmll, —In general aspect the skull is low, robust and heavily- 
built, though not conspii!UOUsly ridged and furrowed, and not 
noticeably widened ; the broadly expand(?d malar is a conspicuous 
feature in lateral view. Dorsal profile moderately and irregularly 
convex, usually with a flattened or slightly concave area between 
orbits and another just in front of lambdoiil region ; occiput 
squarely truncate or somewhat overhanging, the condyles barely 
or not visible when skull is viewed from above; ventral profile, 
owing to depth of r-ostrurn and shallowness of brain- case not 
diverging conspicuously in general direction from dorsal profile 
except for the projection formed by the tooth- row and by the 
auditory bulla. Brain-case rather narrowly ovate in general out- 
line, its breadth over roots of zygomata contained about 1-^ times 
in length ; meatal tubes of auditory bulUc standing out con- 
spicuously just in front of mastoid protuberances and rising to 
level of dorsal surface of brain-case; sagity,! crest moderately 
developed in adults, highest posteriorly, c^viding anteriorly into 
two low ridges curving forward and outward to rudimentary 
postorbital processes ; lambdoid crest well devefoped, sloping 
backward ; occiput low and broad, somewhat quadrate in outline 
when viewed from behind, scarcely exceeded in height by middle 
portion of brain-case, its median height slightly more than half 
its greatest width, its surface with no special features ; par- 
occipital process short and robust, not extending to level of 
lower lip of foramen magnum ; floor of brain-case with deep pit 
occupying entire area between bullse, ^ts edges well defined 
throughout, its posterior igaigin formed by lowe*- lip of foramen 
magnum ; auditory bulla flask-shaped, the nieaj^al tube about as 
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^ong as transvefse diameter of inflated portion of bulla, con- 
spicuously ridged postero-externally, the main iftcis of flask 
oblique but nearly upright, sloping outward at an angle of only 
about 30 ° ; portion of bulla appearing on lower surface of sl<ull 
about 11 tim(js as long as wide, evenly inflat(?d, the width at 
middle about equal to tliat of transverse diameter of basiqccipital 
pit measured inside the rim ; bulla separated posteriorly and 
jjostero-externally *from paroccipital and mastoid processes by 
a tp’road irreguLar groove. Tiiterorbital region jShort and wide, 
impei*fec4ily marked off from brain-case by the rudimentary post- 
orbital processes. Zygomata hea^'y, gradually spreading, the 
greatest zygomatic breadth about at glenoid level ; malar large, 
greatly expanded at middle, its upper edge with projection 
marking posterior limit of orbit, its depth through this projection 
rather greater than diameter of orbit, its anterior extremity 
firmly ankylostid with lachrymal ; anteorbital foramen minute, 
slit-lik(j or rounded, vcirtical, hidden in lateral view by tho 
oblique ridge which forms its outer margin and extends down- 
ward toward alveolus of first cheek-tooth. Rostrum heavy and 
deep, its least depth nearly ecjual to depth of brain-case at 
middle, but less than distance from anteorbital foramen to 
guathion ; region between incisors and lowtu* rim of nares con- 
spicuously thickened ; nasals gradually narrowing from before 
backward, their greatest combinetl breadth usually much less 
than half length, their posterior border extending about to level 
of middle of orbit, and decidedly behind ends of nasals branches 
of premaxillaritjs ; incisive foramina slit-like, parallel sided, 
situated somewhat nearer to incisor than to cheek- tcjeth, their 
greatest length about one-third that of diastema. Palate narrow, 
its width between anterior cheek-teeth about one-half that of 
alveolus, its width between postcjrior cheek-teeth about twice 
that of alveolus (the relative width of palate greater in immature 
individuals) ; posterior boj’der slightly behind level of ?//■*, its 
median spine well developed ; mesopterygoid space about two- 
thirds as long as palate, its width posteriorly nearly three- 
quarters its length, fully half its lateral border formed by the 
long, robust, distally thickened hamular. IVfandible vcjry robust, 
the ramus much thickened to accommoda^ tho constantly grow- 
ing roots of the cheek-teeth on outer side of large incisor-shaft, 
the symphysis extending backward in adults to level of posterior 
border of first checsk-tooth ; articular process very short, tho 
surface of the condyle scarcely extending beyond a line joining 
tip of high, abruptly recurved coronoid process with hiiidei* 
extremity of evenly rounded-off* angular process. 

Teeth . — Upper incisor heavy, its course scarcely indicated 
on outer surface of rostrum, its root lying behind anteorbital 
foramen ; shaft about as deep as wide, tli |0 anterior face slightly 
curved, a little longer thaa sub-equal outer and *inner faces, tho 
posterior border abruptly rounded ; enamel dark»yellowish brown 
in colour, essentially smooth but witll very obscure longitudinal 
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wrinkles ; lower incisor with root extending slightly beyond^ 
m 3 , which IS deflected outward to allow its passage ; section 
of .shaft much as in upper tooth but antero-posterior diameter 
relatively greater and inner border more flattened. Cheek- 
teeth large, their roots forming conspicuous capsule-like pro- 
jectioi^ in orbit, and low but evident protuberances on lower 
portion of outer side of lower jaw, both upper and lower root 
capsules becon^ing 1(jss noticeable with advancing age; ouUjiie* 
of crowns squai^sh, tending to bo broader than Iom aboVe, 
longer than broad in the mandibular teeth, the outer border of 
upper teeth and inner border of lower teeth straight, slightly 

crenulate, tlie opposite borders dis- 
tinctly bilobed. The pattern of 
enamel folding is essentially the 
same in all the teeth : three narrow 
re-entrant foltls on one side, a single 
wider fold on the other ; in the 
maxillary teeth the tliree folds are 
on the outer side, while in the 
mandibular teeth they ai*o on the 
inner side ; inner fold in maxillary 
teseth nearly straight, extending 
oblicjuely forward to come in con- 
tact with extremity of first outer 
fold, or fre(|uently in to curve 
slightly behind it ; outer fold in 
mandioular teeth curving backward 
between extremities of second and 
thiid inner folds, with both of which 
it is nearly or quite in contact. In 
the maxillary teeth the first outer fold extends obliquely forward 
half-way across crown, or in occasionally about to inner 
border, the second outcjr fold curves noticeably backward and 
extends nearly to inner side of crown, and the third outer fold 
extends directly inward or somewhat obliquely backward, its 
length e(]nal to or a little less than that of first fold, except 
when the latter aif^umes its lengthened form. In the mandi- 
bular teeth the first p.nd third inner folds extend nearly across 
crown, while ,the second is often distinctly shorter, all three are 
somewhat wavy in outline, the first the least so. 

Measurements, — Adult female from the Rhone, near Arles, 
France : head and body about 820 ; tail about 380 ; bare portion 
of tail (in dry specimen), 310 X 120; hind foot, 170; ear, 35. 
Immature male from ^the same region : head and body ateut 650 ; 
tail about 250 ; bare portion of tail (in dry specimen), 225 x 110; 
hind foot, 160. For cranial measurements see Table opposite 
c 

Specimens examined. — Six, from the folK>wing localities 

Norway : Froland, Kristiansaud, 1. 

England : Norfolk, 1 (skull). • 
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France : Bhone, near Arles, 2 ; near Avignon, Yaucluse, 1. 

Germany : Elbe River, 1 (U.S.N.M.). ^ 

Austria-Hungary : Danube, 1 (skull). 

^JRemarhs . — The material examined does not indicate the 
existence of more than one form of beaver in Europe. Castor 
fiber is nearly related to the American beaver, O, canadensis. 
In the*^ American animal the least depth of rostrum behind 
incisors usually equals or slightly exceeds the distance from 
gnathion to anteorbital foramen, and the nasals tcrminfite 
posteriorly at larfiirymal level, slightly behind nasal branches of 
premaxillaries. 

S, skeleton. Froland, Kristiansaud, Dr. K. Collett (p). 97. 10. 14. 1. 

Norway. 

Skeleton. Norfolk, England (from W. J. Angove (c). 85. 8. 4. 1. 

poat-bog). 

d. Arles, Bouches du Bhdne, Lord Lilford (p). 94. 5. 30. 1. 

Prance. (7>. P. Siepi.) 

9. Arles, Bouches du Rhone. Dr. P. Siepi ^c). 5. 3. 0. 1. 

1. Avignon, Yaucluse. Purchased (Doy- 85. 5. 2G. 1. 

rolle). 

Skull. Danube, Austria-Hungary. Purchased (Brandt). 875. b. 
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OiiDRR UN6ULATA. 

1801. Ungulata Bcdhstoin, ' Gcmeinn. Naturgesch. Dcutschlands, i, 2nd 
» ed., p. 182. • 

, • 

GeograpJiiral distrihution . — Essentially throii^^hoiit all of the 

lar^^or land masses of the world, Australia excepted. 

CharacterH, — Terrestrial, herbivorous or omnivorous, placental 
mammals with broafl-crowned, tulnirculated or rklged molar.s, 
digitigrade feet, and hoofed digits. 

licmtrJcH, — The ex.act limit of the order Ungulata is still 
a matter of controversy. The group is here considered as 
equivalent to th(i Diplarthra, Thus restricted it contains two 
main groups, the Artiodactyla, in which the main axis of the 
foot lies Ix^tween the third and fourth digits, producing tlio well- 
known cloven hoof, and the Perissodartylaj in which th(i main 
axis of the foot passes through the middle of the third tligit. 
All the European members of the order now existing in the 
wild state belong to tlie sub-order Artiodacti/ln. Tho genus 
Efjuus, representing the PerisHodactifla, probably di.sappeared as 
a natural member of the fauna of western Europe during paleo- 
lithic times. The Artiodactyla are at present tho most widely 
distributed and abundantly represented of the order. About 
eight families, eighty genera and six hundred species are 
currently recognized. Throe families and nine genera are repre- 
sented among the species now occurring in western Europe. 

The Ungulata of Europe are so inadequately represented in tho 
British and other Museums that it has been found impossible to 
treat the group in the same manner as the preceding orders. No 
general monographic study of any genus has been possible. The 
descriptions have conseciuently been reduced to diagnosis, and 
some of the recently named forms are entered at second hand. 


ARTIFICIAL KEY TO THE EUROPEAN FAMILIES OF 
ARTIODACTYLA. 


Upper incisors present; lower canine not incisor-like; 

horns absent (Pigs) 

Upper incisors absent; lower canine incisor-like; horns 
present, at lef^t in males. 

Homs, consisting of an outer sheath supported by a 
bony core growing from the frontal bon^, present 
at all times in adult males and usually in females f 

(Cattle, sheep, goats, &c.) 

Horns (antlcrsh consisting of a solid bon}^ outgrowth 
from the trontal bon^ periodically shed and vc- 
newed, often absent in females (Deer) ^.... 


Suid/t’, p. 950. 

Bovidif , p. 980. 
Cei vidiHf p. 902 


.\ 
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Family SUID-®. 

182). Suidm Gray, London Med. Bopos., xv, p. 306, April 1, 1821. 

Geographical distribution. — Warmer and temperate portions 
of the Old World from Japan and the Philippines to Ireland 
(now extinct in the British Islands), south throughout Africa 
(including Madagascar) and in tho Malay region to New Guinea. 

Characters.-^Hnont elongated, tho abruptly truncate muscle 
terminating in a vertically flattened, expanded pad supported by 
a well developed free ossicle (not shown in ligs. 199 and 200); 
incisors rootcid, the upp(5r teeth normally present though some- 
times lost in old ag(i ; upper canine curving outward and upward 
at side of muzzle ; molars buiuMlont ; stomach essentially simple ; 
feet witli four well -developed toes; no horns or antlers. 

ItemarJcs. — l^'he family Suidw contains at least six well- 
defined living genera. Only one of these, the typical Sus, occurs 
in Europe. 

Grnus sus Limiicus. 

1758. Sus Tiinnsous, Syat. Nat., i, 10th od., p. 49. 

1766. Aper Pallas, Miscellanea Zoologica, p. 16 (Substitute for Stcs). 

1815, Aper Rafincaquo, Analyse do la Nature, p. 56 (Substitute for Sus). 
1857. Sus Blasius, Saugothiere Dcutschlands, p. 508. 

1868. Scrofa Gray, Proc. Zool. Soc., London, p. 38 (Domestic Pig). 

Type species. — Sus serofa Linmeus (by tautonymy). 
Geogmpkical distribution . — Hame as that of the family Suidse, 
except that in Africa it is confined to the Mediterranean region. 

Characters. — Dental formula : i c jZ,, pm JzJ, m ips =r 44 ; 
incisors and premolars tending to remain functional throughcjut 
life, thougli the small r*, pm} and pw/, are not infrequently lost ; 
bunodont structure of molars showing no special moditicatuni ; 
canines small in females, moderately large and conspicuously 
trenchant in males ; skull elongate, high and narrow, typically 
suine and without conspicuous modifications. 

BemarJes . — Tho gi.nus Sus as now understood contains about 
thirty recognized living species, mostly of the Indo-Malayan 
region. Two^ appear to be readily distinguished among tho 
members of the group occurring in western Europe. 

KEY TO THE EUROPEAN SPECIES OP SUS. 

Upper length of skull in adult males usually more ^ 
than 350 mm. ; wUh third transverse ridge 

well developed (Distribution general) S. scrofa^ p. 957. 

Upper length of skull in adult males usually less 
than 300 mm. ; m} wit^ third transverse ridge 

obsolete (Sardinia) t..., S. mei'idionalis, p. 960. 
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SUS SCROFA Linn.xus. 

1758. [Sus] scrofa LinnsouR, Syst. Nat. i, 10th ed., p. 49. 

1785. [Sus] setosus Boddaort, Elenchus Animalium, i, p. 157 (Substitute 
for scrofa). 

1785. [Sus setosus'^ a aper Boddaert, Elenchus Animalium, i, p. 157 
(Special name for the wild boar). • 

1811. Sus curopivus J?allas, Zoogr. Kosso-Asiat., i, p. 2(?b (Substitute for 
^ scrofa). ^ 

1857. Siis scrofa Blasiua, Saugethicro Doutschlanda, p^ 510. 

1882. [Sits scrofa] var. cclticji Strol)el, Atti Soc. Ttal. Sci. Nat., ^lilano, 
XXV, p. 79, June, 1882 (Renaming of true scrofa). 

1910. Sus scrofa Trouoasart, Faune, Maram. d’Europe, p. 225. 

Type locality. — Germany. 

Geographical distrihution. — Soiithei-n and cfmtral Europe, 



Fig. 11)9. 

Sm scrofa. X \. 


formerly west to Ireland ^and north to southern Norway and 
Sweden ; now restricted to that portion of tlip Continent lying 
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south of the Baltic, and occurring in forested regions only; 
eastern limit hf range unknown. 

JDtagnosia , — Size rather large, the length of head and body 
about 1 * 5 m« in full-grown males, somewhat less in females, 
upper length of skull in adult males about 350 mm., upper tooth- 
row including canine H3-152 mm. ; posterior upper molar large, 
its third tranilVerse ridge evident ; general , colour of adults 
brown, in different individuals tending to become blacki^, 
greyish or reddisl^, the nature of these variations not^ undor- 
s tood ; face, cheeks and throat gi’izzled by sprinkling of whitish 



FJG. 2(KK 
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'hairs, but these* not tending to produce definite markings ; new- 
born young brown with conspichous blackish stripes ; bristles 
along median line of neck lengthened but not forming a con- 
spicuous crest ; underfur everywhere dense and woolly. 

Measurements , — Adult male from Province of Burgos, Spain : 
head and body about 1300; tail, 170; longest hairs at tip of 
tail, 200 ; hind*foot (with hoof), 2«50 ; length of hind hoof along 
inner border, 50 ; length of fore hoof along inner border, 70 ; 
ear from crown, 1J.5 ; wiith of ear, 9p ; length of hairs at upper 
edge of ear, 30. For cranial measurements see Table, p. 961, 
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Speciftmis exan^ncd. — Sixteen, from the following localities : — 

Franck : No exact locality, 1. • 

Germany: Harz Mountains, 1 skull (U.S.N.M.); Waldleinigen, 
Odenwald, N. Baden, 1 ; Wurtemberg, 2 (skulls) ; no exact locality, 2. • 



3<’1G. 201. 

Suit sero/a. Chock tootli, iiat. sixe*. 


Italy : San Bossore, Tuscai^,^ (Turin). • 

Spain : Pinares de Quintanar, Burgos, 3 (B.M. and U.S.N.M.) ; Almonte, 
Seville, 1 ; Goto Donana, Huelvc^ 2. * 
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Remarks , — Though it seems probable that 'more than ono , 
geographical ^ace of wild boar may occur in western Europe the 
material examined is entirely inadecjuate to the formation of any 
deffnite opinion on the subject. 

[Since this account of Sus scrofa was in type three new forms 
have been recognized by Thomas : — 

Sus^attila Xhonaas, Abstr. Proc. Zool. Soc. London, No. 105, 
p. 1, March 12, 1912. Type locality, Koloszvar, Austria- 
Hungary. Distribution, Hungary and Russia. Much larger 
than Sus scrofa '(upper length of skull, 452 mm. ; hoight of 
skull at occiput, mandible included, 271 mm.). Based on an 
adult male, No. 12. 1. 23. 1, presented by Miss Sarolta von 
Wertheimstein. 

Sus scrofa castlUanus Thomas, Abstr. Proc. Zool. Soc. London, 
No. 105, p. 1, March 12, 1912. Type locality. Province of 
Burgos, Spain. Distribution, northern Spain. Smaller than 
true Scrofa (upper length of skull, 353 mm. ; height at 
occiput, 198). 

Sus scrofa haetiens Thomas, Abstr. Proc. Zool. Soc. London, 
No. 105, p. 2, March 12, 1912. Type locality. Goto Donana, 
Huelva, Spain. Distribution, southern Spain. Smaller than 
castllianns (upper length of skull, 324 mm. ; height at occiput, 
208).] 

1 (juv.). Franco. Purchased (Lcfebvro). 43. 12. 29. 12. 

6, Waldleinigon, Oden- H.R.TI. Grand Duke 92. 8. 3. 1. 
wald, N. Baden, Louis of Hesse 

Germany. (c & r). • 

<5 skull. Wurtemberg. Dr. A. Giinthcr (c). 69. 9. 6. 100. 

c5 skeleton. Germany. Zoological Society’s 713. m. 

Museum. 

<5 skull. Germany. Purchased. 62. 3. 20. 6. 

6, Province of Burgos. Hon. N. C. Rothschild 11. 10. 5. 3. 

(Rev. S, Gonzalez.) (p). 

(Type of 8, s, caslilianus Thomas.) 

2 9. Quintanar do la Sierra, S. & N. Gonzalez (c), 8.7.7.32-33. 

Burgos, 

9. Almonte, Seville, Spain. Lord Lilford (r). 95. 9. 4. 16. 

(A. Ruiz.) 

6, Goto Donana, Huelva. A. Chapman (c & f). 8. 3. 8. 12. 

^ (Typo of S, s. hniticus Thomas.) 

6 skull. Goto Donana. A. Chapman (c & f). 8. 3. 8. 13. 

SUS MERIDIO^ALIS Major. 

1881. Sus scrofa nieridionalis Major, Atti Soc. Tosc. Sci. Nat., Pisa, Proc, 

Verb., Ill, p. 119 (Sardinia ; the wild pig). Fully described in 
Vol. VI, fasc. 2, pp. 346-362, 1883. 

1882. ? Sus scrofa var. sardous Strobel, Atti Soc. Ital. Sci. Nat., Milano, 

XXV, p. 221 (Sardinia ; the domestic pig). 

1910. Sus scrofa sardous Trouessart, Fauna Mamm. d’Eufope, p. 226 (the 
wild pig). 

Type locality^ — Sardfnia. 

Oeographical distribution. — Sardinia. 
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DiagnoHis , — Like Sus scrofa but not attaining so great size, 
the upper lei^ti. of skull in aclult male about 300 mm., upper ^ 
tooth-row including canine 114 to 128 min.; posterior molar 
both above and below with third transverse ridge much reduced ; 
colour in both adult and young essentially as in Sun scrofa. 

Measurements . — For cranial measurements sep Table, p. 961. 
c 

Specimens cx(^nined . — Five skulls (Genoa). 

Bemarlcs . — The wild boar of Sardinia appears to be a wq)1- 
defined local foriin. , 


Family CEIiVIDiK. 

1820. Cervidfp Gray, London Med. Bepos., xv, p. 307, April 1, 1821. 

Geogrnplilral dtstrihution . — Essentially the entire mainland of 
North and South America ; in th(5 Old World from the Arctic 
region south to extreme north-western Africa, the Malay 
Archipelago and the Philippine Islands. 

Characters . — Artioflactyles with frontal appendages usually 
occurring in males and sometimes in females, always, when 
present, in the form of solid, ja^riodically shed and renewed 
antlers growing from permanent bases or pedicles on the frontal 
bones ; molars usually (always in European members of the 
family) brachyodont; lateral digits of both fore and hind feet 
usually present. 

llemarhs . — About sixteen gemera of living doer are known, a 
number which will probably be increased by more detailc^d study. 
Three of these, Cervus^ AUes and Rangifer, are common to the 
northern portion of both Eastern and Western Hemispheres, 
four or five are peculiar to America, and the rest are confined to 
the Old World. Five occur in Europe. 

KEY TO THE EUROPEAN GENERA OF CEJlVinA^. 

Vomer high, dividing posterior narcs into two chambers ; 
no marked contrast in size between anterior pre- 
molar and mr; width of upper molars about one- 
fourth that of palate; antlers' normally pfesent 
in both sexes, thp base of pedicle situated con- 
spicuously behind level of orbital cavity ; lateral 
hoofs functional ; mtin hoofs very short and broad, 
the outling of the entire solo subcircular ; muzzle 
entirely hairy ; antlers beginning to develop within 

a few weeks of birth (Reindeer) Rangifer, p. 979. 

Vomer low, not dividing posterior uares into two 
chambers; a marked contrast in size between 
anterior premolar and m~; width of upper molars 
about one-third that of palate; antlers normally 
present in males oifiy, the base of pedicle extending 
over posterior portion of orbital cavity; lateral 
hoofs not functional ; main hoofs narrow, the out- 
line of the entire sol^ noticeably longer than vride ; 
muzzle not ehtirely hairy ; antlers tfoti: beginning to 
develop until g.bout a year after birth. 
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*Bostrum lengjihened and nasal shortened, so that 
distance from front of nasal to front of pre- 
maxillary is about equal to that from back of * 
nasal to back of occiput; antlers conspicuously 

g almate, the shaft nearly horizontal; muzzlo 
airy except for a small bare spot between nostrils ; 

young not spotted (Elk) Alces, p. 970. 

nostrum and nasal normal, the distance from front 
of nasal to front of premaxillary much loss thov 
half that from back of nasal to back of occiput ; 
antlers terete or slightly palmate, the shaft asconJ- 
ing; muzzlo naked; young spotted with wliitg. 

Matkillary canines present in both sexes; antlers 
terete, spreading, the brow tine, licz tine and 
trez tine usually present in fully developed 

individuals (Red Doer) Ccnmftf p. 9C3. 

Maxillary canines absent, antlers either not terete 
or not spreading, the complement of tines not 
entire. 

Auditory bullie evenly inflated, their surface with- 
out conspicuous ridges; antlers spreading, 
without bez tine, the distal portion narrowly 
palmate; tail well developed (Fallow deer)... Davta, p. 970. 
Auditory bulhn collajjscd, their surface con- 
spicuously ridged ; antlers erect, terete, with- 
out brow tine; tail reduced to an incon- 
spicuous x)apilia (Roe Deer) Capt eolnSf p. 973. 


Genua CERVUS Linnama. 

1758. Cervm Linureus, Syst. Nat., i, 10th ed., p. GO. 

1827. Elaphua Hamilton Smith, Griflith’s Cuvier, Animal Kingdom, V, 
p. 307 (Substitute for Cervtis), 

1857. Cervm Blasius, Siiugethiero Deutschlands, p. 438 (xmrt). 

1899. Eucervus Acloque, Fauno de Franco, IMamm., p. 71 (not of Gray, 
18G0). Substitute for Cervm, 

Type sipecies, — Cervm elaphm Linnams (by tautonyiiiy). 
Geoffraphieal dintrihution , — -North t(nni-)(?rat(5 n^gion of both 
Homisplieres ; in the Old World west to the Atlantic coast of 
Norway, the British Islands and north-western Africa. 

Character, — Plesionietacarpaliaii deer of large siz(5 with 
narrow, elongate hoofs ; maxillary canines present in both .sexes ; 
lower incisors (fig. 203) distinctly though not extremely differen- 
tiated in size and form ; lachrymal vaciiffy widely open, the pit 
well developed, moderate ; vomer low •posteriorly, showing no 
tendency to divide the . post(5rior nares into •two chami)ers ; 
antlers largo, spreading, terete, not beginning to grow until 
about a year after birth, when fully developed with five or more 
tines including the brow tine ; base of pedicle extending 
conspicuously over posterior portion of orbital cavity ; tail well 
developed, moderate ; muzzle naked ; yoimg spotted with white, 
their colour very different from that of adults. * 

BemarJes . — The genus Cervm as thus defined contains the 
Bed Deer group and its .^mediate a&ies. IJlio exact limits of 
the genus are not definftely known ; but there can be no doubt 

3 Q 2 
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that the name Cervus is currently applied to -several groups 
*which should \ko recognized as distinct. 

It is not possible to attempt any revision of the European 
members of this genus, since the requisite material, if it exists, 
cannot now he brought together in one place. So far as can be 
judged from the ftiw specimens seen and from the descriptions 
recently *publislij;cl, there is a distinct small form confined to 
Sardinia, and a Avide ranging, rather plastic ccxitinental animal 
occurring in the' foresttsd regions, where not exterminated, froi».^ 
Spain and Ireland Eastward, and from Scotland and west^entral 
Norway to the Mtsditerranean coast. Apparently the Spanish, 
British and Norwegian forms are smaller than those iiihabiting 
central Europe, while the largest specimens occur in eastern 
Hungary. Although there is no probability that this course is 
final I am treating all the European forms as geographical races 
of Cervus elapJins. 

CERVUS ELAPHUS LinnsBUS. 

(Synonymy under subspecies.) 

OeofjrapMeal (lislribniion . — Foresttul regions (where not (^x- 
torminattMl) from Spain and Ireland eastward, aial from Sardinia 



*Pia. 202. 

Cervuit elaphua, i. 
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and the Mediferrauoaii coiist to northern Scotland and central 
Sweden ; an isolated race on the coast of ceittral Norway ; 
absent from the peninsula of Italy ; eastern limit of range not 
known. 

Diagnoais , — Height at shoulder about 1370 mm. or less; 
upper length of*skullin adult male usually about 330 to iiTO mm. ; 
tail rather long, pointcMl ; tiar more than half jfc long as hea«l ; 
general colour readish brown in summer, gr(!yishJ[)rowri in winter, 





>’l«. 2n;j. 

Cerims vlaphm, InciBifom teeth. Nat. size. 


the underparts always soincnvliat paler (drab), but never strongly 
contraste(l ; a dark dorsal line somt?times pre^sent ; no conspicuous 
whitLsh markings except occasionally the speculum, wliich may 
however be indistinct ; antlers ttu’cte througliout (except for the 
flattening which often occurs in region of “ cup ” in old individuals ; 
in fully developed antlers there are normally present a brow tine, 
bez tine and more than 5 points. 


CEKVUS KLAPiius (JKiiMANKJUS Desiuarcst. 

* 

1822. Cervus claphus germanicus Desmarost, ^lammalogie, ii, p. 434 
(Germany). •v 

1822. ? C&t'vus claphtts albus Desmareafc, Maij^malogie, ir, p. 436 {'nonien 
nttdutn), 

<1845. Cervus elaphus albifrons llcichonbach, Vollstiliidl^Bte Naturgosch. 

des In- und Auslands, Siiugcth., in, pi. in bisj fig. 2G (no oxaefc 
locality; bco p. 18). 

1857. Cervus elaphus Blasius, Siiugothiere Doutschlands, p. 439. 

1874. Cervus elaphus, varius Fitzingor, Sitzungsber. kais. Akad. Wissensch. 

Wien, Math.-Naturwiss. Classo, i.xix, pt. i, p. 674 (Germany). 
1874, Cervus elaphus, albus Fitzingcr, Sitzungsb'Jr. kais. 41^ad. Wissensch. 

Wien, Math.-Katurwiss. Glasse, Lxix, pt. i, p. 676 (Germany). 
1898. ? Cervtts elaphus inaral Lydckker, Deer of All Lands, p. 79 (part ; 

specimens from the Galician CarpathAins, Hungary). 

1903. Cervus vulgaris Botezat*^forphol. Jahrb., xxxn, p. 115, November 17, 
1903 (Renaming of elaphus). 
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1908. '? C\ervus] vulgaris campcstrisl^oifizsX,, Morphol. JahVb., xxxii, p. 164, . 
November 17, 1903 (Lowlands and boech forests on lower slopes 
of Carpathian Mountains, Bukowina, Austria-Hungary). Not 
*■ Cervus camjpestris P. Cuvier, 1817. 

1903. ? C{ervus'] vulgaris 'tmntanus Botezat, Morphol. Jahrb., xxxii, p. 156, 
November 17, 1903 (Carpathian Mountains, Bukowina, Austria- 
Hungary). 

1906. Cervus elapfuiis gervianicus Lonnberg, Arkiv for Zoologi, iii. No. 9, 

p. 14, January 1906. < 

1907. ? Cervus balAciis Matschie, Das Waidwork in Wort und Bild, xvjy 

p. 186, Marsh 15, 1907 (Forest near Liebomithl, Ostj^rousson, 
Germany). 

1907. ? Cervus albims Matschie, Das Waidwerk in Wort und Bild, xvi, 
p. 18G, March 15, 1907 (Muskau, Oborlausitz, Silesia, Germany). 
1907. ? Cervus rhetianus Matschie, Das Waidwerk in Wort und Bild, xvi, 
p. 186, March 16, 1907 (Viornhoim, Hessen-Darmstadt, Germany). 
1907. ? Cervus bajovaricus Matschie, Das Waidwerk in Wort und Bild, 
XVI, p. 186, March 15, 1907 (Rohner, Konigssee, Oborbayern, 
Germany). 

1910. Cervus elaphus gemianictcs Trouessart, Pauno ]\Iamm. d’Europo, 
p. 228. 

Type locality, — (lormany. 

Geographical distribution. — Continental Euroj)e, limits of range 
not known ; animals of this general type occur from the IMediter- 
ranean region to the Baltic and from western ’France to eastern 
Hungary, though they probably represent more than one geo- 
graphical race. 

Diagnosis. Size large, as in C. elaphus elaphus ; caudal disk 

conspicuously lighter than flanks and usually with a definite 
black or blackisli border. 

Measurements, — For cranial measurements see Table, p. 982, 

Specimens cajuiaiacd.— Nino, from the following localities : — 

PiiANCW : No exact locality, 2. 

Gkumany : Gohrde, Hanover, 1 ; south Germany, 1 ,* no exact locality, 1. 
Austuia-Hungaby : Bohemia, 2 ; Carpathians, 1. 

Italy : Campo Garni co, Cadoro, 1 (Turin). 


BemarJes . — The German lied Deer has been divided by 
Matschie into the follo<«ring species, based primarily on i)oculiaritie8 
of the antlers. I am unable to express any opinion as to the 
validity of thes^ forms. 

Cervus halticus , — Antlers wity beam evenly and gradually 
concave on inner border ; {xiints of all tines directed inward. 
Type locality : Liebemiihl, Ostpreussen. Additional specimens 
mentioned from Auer, Ostpreussen, Cladow-West, Ostpreussen 
(near the Baltic divide^, Hartingswalde, Ostpreussen, Kommusin, 
Ostpreussen, Ramuck, Ostpreussen, Schwalgeiidorf, Ostpreussen, 
and Klein-Ottlau, Westpreussen. 

Cervus alhicus , — Antlers with beam bent abruptly inward at 
level of trez tine \ points of inner tiile» directed inward, those of 
outer prongs directed upward. Type locality : Muskau, Ober- 
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^lausitz, Silesia.* Range: middle Germany south of tlie Baltic 
divide, west to the Weser divide, and south to the Main divide. 

CcrnuH rlienanm, — Antlers with beam bent abruj)tly inward 
at level of trez tine ; points of all tines directed upward. Type 
locality : Viernheim, Hessen - Darmstadt. Range : western 
Germany from the Harz Mountains to th(^ Danube basin. 

Cerms hajomncus , — Antlers as in (7. rhenami^ but with inner 
tines directed inVard and backward. Type locality: Rohner, 
Koiiigssee, Oberbayern. Distribution : Oberbayern. 

One^ or more forms of Rod Deer probifbly distinct from 
C. elaphus germanicuH occur in eastern Hungary. They have 
been referred to G. eltphus mural (type locality, “ the Persian 
Mountains ”) by Lydekker, and have been dcjsci'ibed as new under 
the names campcstrU and moutanm by Bozetat. 

9 & yg. st. Franco. Purchased (Lefebvro). 43. 12. 20. 5 & U. 

6 frontlet Gohrde, TTanover. J. E. Karting (p). 8H. 6. 12. 1. 

(hornless). (H.M. Emperor 
William /.) 

9 skull. S. Germany. Dr. A. Giinthor (c). 50. 9. G. 103, 

6 antlers. Germany. 689. p. 

2 6 antlers. Bohemia. Col. J. Evans (p). 81). 11. 20. 1-2. 

6 antlers. Carpathians. IT.H. Prince Heinrich 9G. 10. 10. 1. 

von Liechtenstein (p). 

Ckuvus klaphus KLAPIIUS Liniueus. 

1758. [Cervus] elaphus Linnjuus, Syat. Nat., i, 10th cd., p. G7. 

190G. Cervus elaphus Lonnborg, Arkiv fur Zoologi, in, No. 9. p. 9, 
January 22, 190G. 

Tppa locaUitj . — Southern Sweden. 

Geographical distribatiun,- The [range] .... extended in 
bygone days probably over the greater part of (lotaland. At 
present the red deer is in Sweden confined to southern Skaiiia, 
and there chiefly found on a few large estates, Hiickeborga, 
Ofvedskloster, Borringe, Sofdeborg, Snogeholm, Skabersjo, etc. 
The number is quite small, perhaps not more than about 100 in 
all ” (Loniiberg). 

Diagnosis. — Size large ; caudal disk not conspicuously lighter 
than flanks and never with a definite blac^c border. 

Bemarks . — I have not seen this ai^mal. From Luiinlierg^s 
account it appears to be sufficiently different from the stag of 
central Europe to merit recognition by name. * 

Cervus elaphus atlanticum Lonnberg. 

1906. Cervus elaphus atlanticus Lonnborg, Arkiv for Zoologi, in, No. 9, p. 9, 
January 22, 1906. ^ 

1910. Cervus elaphus atlanticus Trouessart, Faune Mamm. d*Kurope, p. 228. 

Tvpe locality . — Hitteren Island, Trondhjem, Norway. 
Geographical distrilyniion . — ^West coast of Norway from 
Stavanger Fjord north to about latitude 65°.^ 
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Diagnosis. — Size smaller and colour paler t&a'n in true Cervm 
elaphus ; caudal disk with distinct dark border. 

Measurements. — For cranial measurements see Table, p. 982. 

Specimens examined. — Two, one from Fredo*, Norway, the other from 
filoppen, Nordfjord, Norway (both U.S.N.M.). 

f 

BemarJcs. — Though sharply differentiated from the Swedish 
and central Eijropcjan forms, the Norwegian' red deer closely 
resembles that of Scotland.'^ 

® f 

Cervus elaphus scoticus Lonnberg. 

1906. Cervus elaphus scoticus Lonnberg, Arkiv for Zoologie, in, No. 9, 
p. 11, January 22, 1906. 

1910. Cervus elaphus Trouossart, Fauno Mamm. d’Europe, p. 228. 

Type locality. — Glenquoich Forest, Tnverness-shiie, Scotland. 
Geographical distribution.— (jtvaat Britain; limits of range 
not known. 

Characters. — Like Cervus elaphus atlantims but colour darker 
and less grey. 

Measurements.— "Eov cranial measurements see Table, p. 982. 

Specimens examined. — Eightoen, from the following localities : Balma- 
caan, Inverness, Scotland, 2 ; Island of Jura, Scotland, 5 ; Fort William, 
Lochaber, Scotland, 1 ; Loch Sunart, Argyllshire, 1 ; Jura, Ardgour, Argyll- 
shire, 2; Northumberland, 1; Woburn Abbey, Bedfordshire, 1; Exmoor, 
Devon, 1 ; England, no exact locality, 4. 

Bemarhs. — The status of the British form of Red Deer is 
not well understood. The cranial characters mentioned by 
Lonnberg, as distinguishing the animal from atlanticus, are 
inconstant, but there appears to be an appreciable difference 
in colour between the two races. 

6, 9. Balmacaan, Inver- Bradley Martin (p). 9. 1. 15. 1-2. 

ness, Scotland. 

2 (J antlers. Jura, Ardgour, Ar- F. Hamilton-Leigh (p). 11. 2. 21. 1-2 
gyllshiro. 

6 skull with- Loch Sunart, Argyll- Gen. Hamilton (p). 86. C. 10. 1. * 

out antlers, shire. ^ 

9. Fort William.r W. Jones (p). 8. 2. 10. 1. 

3 skulls and Island of Jura. Henry Evans (p). 96. 12. 21. 1-5. 

2 pairs of ' 

antlers. ^ 

d stuffed. Alnwick Chase, Duke of Northumber- 63. 11. 16. 5. 
Northumberland. land (p). 

d stuffed. Woburn, Bedford- Duke of Bedford (p). 97. 4. 3. 3. 

shire. 


* For discussion of the meaning of this resemblance see Stejneger, 
Smithsonian Miscellapeous Gdlleotions, xlvjlh, pp. 462-469, May 4, 1907, 
and Bergens Museums Aarbog, xiv, 1908. ' 
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9 skull. 
6 antlers. 
6 antlers. 

6 skull. 
6 antlers. 


Exmoor, Devon. 
England. 

England. 

England. 

(From a peat- bog.) 


B. A. Sanders (p). 6. 2. 26. 1. 

689. b. 

Purchased (Load-®46. 11. 20. 17 
beater). 

Purchased (Baker). 47. 12. 11. i6 
Jabez Allies (p). 49. 3. 5. 1. 


Cekvus elaphus iiisPANicus Hil/Jiiniiun*. * 

• 

11]09. elaphns hisjm^iicus irily.hcimor, Archivtfiir Hasson- und 

Gesellschafts-Biologio, 1909, p. 313. (So^th-wcstcrii Spain?) 
^pe in Stuttgart ^lusoum. 

1911. ? Cervus elaphus holivari Cabrera, Bol. Ileal Soc. Espafi. Hist. 
Nat. XI, p. 559, December, 1911 (El Pardo, Madrid, Spain). Typo 
in Madrid Museum. 

Type ZocaZe<y.- - Spain, exact locality not known.* 

Geographical distribution . — Iberian Peninsula, limits of range 
unknown. 

Diagnosis . — Size apparently less than in Cervus elaphus 
scoticus ; colour (Iccidedly more greyish ; skull narrower, 
particularly in interorbital and palatal regions. 

Measuremenfs . — For cranial ineasurenients see Table, p. 982. 
Remarks . — The Red Deer of Sj)ain arc divided by Cabrera 
into a smaller southern race (hispanicus) and a larger central 
and northern race (holivari). At present the evidence seems 
inconclusive, though the cranial measurements (p. 982) tend 
to indicate the presence of two forms. 

Specimens examUud, — Pour, from Goto Dofiana, Huelva, Spain, and 
two from Piuarcs do Quintauar, Burgos, Spain (U.S.N.M.). 

<5 9. Goto Dofiana, Iluclva, Lord Lilford (r). 95. 9. 4. 14-15. 

Spain. (.4. Ruiz). 

6. Goto Dofiana. A. Chapman (c & p). 8. 3. 8. 14. 

6 skull. Goto Dofiana. A. Chapman (c & p). 8. 3. 8. 15. 


Cekvus elaphus coksicanus Erxloben. 

1777. ICcrvus] corsicanus Erxlobon, Syst. lle^gni Anira., i, p. 304 (Corsica). 
1822. C[ervus] medilerrancus BlainviUo, Journ. de Phys. Chem. Hist. 
Nat., xciv, p. 262 (Corsica). 

1865. [Cervus elaphus] minor Wagner, Schrobor’s Siiugth., Suppl., v, 
p. 354 (substitute for corsicanus and meMicrrancits), 

1910. Cervus elaphus corsicanus Trouessart, Faunc Maiinm. d’Europo, 
p. 229. 

Type locality. — Corsica.' 

Geographical distribution. — Corsica^ and Sardinia. 

Diagnosis . — Size about as in Cervus elaphus hispauicus (height 

• 

* Dr. Hilzheimer informs me that the only clue to the»history of the 
type is the fact that a pair of roebuck antlers in the Stuttgart collection 
was taken by the same collector in Estremadur^ 

t Polybius (xii, cap. in) 8ta|o<i that the stag is not ciative to Corsica. 
(Tho Histories of Polybius translated by Evelyn S. Shuckburgh, ii, p. 80). 
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at shoulder of mounted male in Turin Museufn 800 mm.), bu^, 
general colovr darker than in any of the small continental forms. 
^Measurements. — For cranial measurements see Table, p. 984. 

Specimens examined.— all from Corsica (Turin). 

f 

♦ Genus DAMA Hamilton Smith. 

« 

1827. Dama Hamilton Smith, Griffith’s Cuvier, Anim. Kingd., v, p. 30(f ‘ 
1844. Platyccros W&gncr, Schreber’s Siiugth., SuppL, iv, p. 347.* 

1855. Dactyloceros Wagner, Schrebor’s Saugth., SuppL v, p. 352 (Substitute 
for Dama and Platyccros). 

1857. Cervus Blasius, Saugethiero Deutschlands, p. 39 (part). 

1893. Machlis Zittol, Handb. Palaoont, iv, p. 402 (published as a synonym 
of Datna with Kaup as authority). 

1898. Palmatus Lydekkcr, Deer of all Lands, p. 125. Wrongly attributed 
to Giobel, Saugethiero, p. 351 (a group name used in the plural : 
“ Palmati mit schaufelformigem Gewieh ”). 

Type species. - -CervuH dama Linnjeus. 

Geographical distribution . — Mediterranean region of southern 
Europe and western Asia ; occurs in a (jondition of semi- 
domestication as far north as the British Islands and southern 
Scandinavia. 

Characters. — Like Cervus but with skull shorter and relatively 
much broader, orbits larger, maxillary canines absent, cheek- 
teeth, particularly more brachydont, lower incisors (fig. 205) 
excessively differentiated in both size .and form ; antlers with 
brow tine and trez tine present, and a distinct though narrow 
palmalion in region of surroyals.* 

BermrJes. — -The Fallow Deer form a sharply defined group 
generically distinct from Cervus. Two species are known, one of 
which occurs in Europe. 

DAMA DAMA LiniliCUS. 

1758. \Cervtis] dama fiinnajus, Syst. Nat., i, 10th ed., p. 67. 

1798. Cervus platyccros Cuvior, Tabl. E16m. de I’Hist. Nat. des Anim., 
p. 160 (IlenaiiAng of dama). 

1816. L (sic) [ervtis’] mat,ricus F. Cuvier, Bull, des Sci. Soc. Philomath., 
1816, 72 (locality not known). 


* The extinct genus Alee Blumenbach (Handb. d. Naturgesoh., 6th ed., 

p. 697, 1799, type Ahe giganteus Blumenbach from the peat bogs of 
Ireland = “ Cervus ntegaceros ” Auct. or “ Megaceros hibemicus ** Auct.), 
though usually regarded as related to Dama^ or even as identical with it 
(see Lydekker^ Doer oi all Lands, pp. 126-127, 1898, for statement of 
this extremely radical view), diiTers widely from all known genera of recent 
deer in the combination of plesiometaoarpalian foot, high vomer nearly 
dividing posterior jiares inft> two cavities, absence of maxillary canines and 
excessively reduced lachrymal vacuity (&ee Lonnberg, Arkiv fdr Zoologi, 
m, No. 14, August^ 1906). 
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1829. [Cervus damd] fi. leucmthiqps Fischor, Synops. ^lamm., p. 448 
• (Germany). ^ 

1829. ICervus danta\ 7 . viaura Fischer, Synops. Hamm., p. 448 (Renaming 
of mauricus), • 

1843. Dama vulgaris Gray, List Spec. Hamm. Brit. ]Mus., p. 181 
(Renaming of dama), 

1857. Cervus dama Blasius, Siiugothiere Doutschlands, p. 453. , 

1874. DamaplatyceroStniger¥\t7AngGryS\tz\ing&her, kais. 4Hcad. Wissensch. 
Wien, Math.-Naturwiss. Classe, lxix, pt. 1 , p. 5^ (Renaming of 
mauricus). 

1874. Dani^ platyccroSt varius Fitzingor, Sitzungtber. kais. Akad. 

Wissensch. Wion, Math.-Naturwiss. Classe, lxix, pt. i, p. 555 
(Germany). 

1874. Dama platyceros, albus Fitzinger, Sitzungsbor. kais. Akad. 

Wissensch. Wien, Math.-Naturwiss. Classe, lxix, pt. i, p. 555 
(Renaming of Imctethiops). 

1885. [Dama] dama Lataste, Actes Soc. Linn, do Bordeaux, xxxix, p. 288. 
1910. Dama dama Trouessart, Faune Hamm. d’Europo, p. 229. 


Type locality . — Swcdoii (introduced). 

Oeographical distribution . — Mediterranean region of Europe 
and Asia Minor ; semi-domesticated in central Europe as far 
north as England and southern Sweden. 

Diagnosis . — Height at shoulder about 1 mm. ; back and sides 
in summer fawn colour with numerous 



whitish spots, in winter uniform greyish 
(melanism and albinism not infre- 
(luent); underparts and inner surface 
of ear whitish at all sea.sons ; blackish 
dorsal line continued to end of tail ; 
sf)ots at each side of dorsal line 
distiiKjt, not tending to become con- 
fluent ; antlers with brow tine large, 



Fig. 204. 


Fio. 2ori. 


Dama dama. X b 


Dama dama. Inuisiform teeth. 
l<rat.^lze. 


and with region of trez tine showing jio tendency to become 
flattened. • • • 

Measurements . — Adult male: head and bpdy, 1540; tail,. 

A 
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190; pencil, 100; hind f(K)t (with hoof), 435;' ear from crown, 
165 ; widtl]f) 0 f ear at 'middle, 90. For cranial measurements see 
Table, p. 983. 

f 

Specimens examined. — Sixty-seven, from the following localities:— 
England : As enumerated below, 62. 


Sw^DKN : No exact locality, 1 (I 
Germany : ^o exact locality, 1. 
Locality unknown : Throe (U.S 


6 st. 

Wpburn, Bedford- 
shire, England. 

6 st. 

Tring Park, Hert- 
fordshire. 

c? st. 

England. 

6 st. 

England. 

2 6 st. 

England. 

3 pairs antlers. 

England. 

antlers. 

Natl nan Park, 
Merionethshire. 

46 antlers. 

New Forest. 

6 skull. 

England. 

9 skull. 

2 d 2 9 skulls. 

England. 

6 st. 

Italy. 


.S.N.M.). 


^.N.M.) ' 

c;-- 


Duke of Bedford (r). 

96, 9, 24. 1. 

Hon. Walter Roths- 
child (p). 

Purchased (Load- 

98. 10. 18. 1. 

beater). 

• 

Purchased (Baker). 

No history. 

46. 10. 23. 11. 

693. a. b. d. 

J. E. Harting (p). 

88. 6. 12. 3. 

Mrs. Smyth (r). 

60. 2. 6. 1-46. 

Purchased. 

60. 11. 13. 15. 
693. k. 

Lidth de Joude Coll. 

67. 4. 12. 234, 
235, 236, 241. 

Purchased (Lofobvro). 

43. 12. 29. 4. 


Gonus CAPREOLUS Gray. 

1821. Capreolus Gray, London IMed. Bopos., xV, p. 307, April 1, 1821. 

1837. Caprea Ogilby, Proc. Zool. Soc. London, 1836, p. 136, June 27, 1837. • 
1857. Capreolus Blasius, Sadgcthicro Deutschlands, p. 457. 

Type ftpecies. — Cerims capreolus LiniiaBUS. 

Geographical distrihuiior^. — Central and southern Europj from 
Great Britain and southern Scandinavia eastward ; in Asia C5ast 
to the Pacific coast. 

Characters. Telemetacarpalian deer of small size with narrow, 
elongate hoofs, maxillary canines normally absent,* lower incisors 
distinctly though not excessively differentiated in size and form, 
lachrymal vacuity large, the pit reduced to a shallow, inconspicuous 
depression; vomer, low ^posteriorly, showing no tendency to divide 
the posterior nares into two chambers ; antler small, f first appear^ 
ing about a year after birth, drect, terete, without brow tine, 
the prongs normally three, the pedicle appearing to arise further 
bade than in Germs, but its anterior base extending over orbital 
cavity ; tail reduced to an inconspicuous papilla ; muzzle naked ; 
young with spotted coat very different from pelage of adult. 

* For account of their occasional occurrence see Kolliker, Wurzburger 
Naturwiss. Zeitschr., vi, p.f^2, 1866. 

t Sometimes pfesent in females (see* Sthorren, Field, London, cxiv, 
p. 751, October 23, 
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Itemarks. — About a dozen forms of CapreoluR have been 
cfescribed. One species, represented by four geographical races, 
occurs in Europe. ^ 

CAPREOLUS CAPREOLUS Linn£eus. 

, (Synonymy under subspecies.) 

Oaographical diatrihutlon, — ^From Great BritainiB«ast\vard into 
(eastern limit bf range not known), and fron^ the Mediter- 
ranean coast north to Scotland and central Sweden. 

Diagnhsia. — Size small (eondylobasal length of skull in adult 
male about loO to 160 mm.) ; ear slender, uniform greyish or 

rc^ddish on outer side ; antlers not nor- 
mally attaining .special massiveness ; 
teeth strictly brachyodont, the height of 
crown of middle upper premolar les.s 
than diameter of crown in line of 
tooth-row ; sumiru^r and winter pelages 
.strikingly dillerent, the former reddish, 


Fia. 207. 

CapreohiH capreoluK, 
InmiftM’iii teeth. Nut. size. 

the latter grey with well developed white speculum; lips and 
sides of muzzle always blackish, the chin and front of muzzle 
at each side of naked area white in conspicuous contrast. 

Itemarics , — In western Europe Cnprrolus raprf'oJus is repre- 
sented by four well-delintid local races. ^ 

KEY TO THE EUROPEAN FORMS OP CAPREOLUS 
CAPREOLUS, 

General colour of face distinctly darker than tb^gb 

of body (Great Britain) ? C. capreolm thotiiy p. 975. 

CTeneral colour of face not darker than that of body. * 

Pale throat patch and neck patch in winter 
pelage sharply defined whitish (South-eastern 

Europe) c. eapreolua traTifisylvt^- 

Cl/.#, p. 975. 

Pale throat patch and neck patch in winter 
pelage obscure, yellowish or greyish. • 

General colour of winter pelage decidedly 

yellowish (Southern Scandinavia) C. capreolvs eaprenlwt^ 

g p. 974. 

General colour of winter •pelage a coarsely • 
grizzled grey without decided yellowish 

tinge (Spain) • C. avpreiUm canuH, p. 975. 
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Capreolus capreolus capkeolus Linnaius. f, 

t 

1768. [Cervus] capreolus Linnseus, Syst. Nat. i, 10th ed., p. 68 (Sweden). 
1792. C{erv%Ls'\ capreolus albus Kerr, Anim. Kingd., p. 302 (Franche Gomt6, 
France). 

1829. ? Capreolus dorcas Burnett, Quart. Journ. Sci. Lit. Art, 1829, pt. 2, 
, p. 353 (nomen nudum). ' 

1843. Capreolus^ caprwa Gray, List. Spec. Mamm. Brit. Mus., p. 176 

(Benanjing of capreolus), * 

1844. G[apreolus\ europmis Sundeval], Ofveraigt af Kongl. Vetensk.-A^'ad. 

Furhandl/, Stockholm, i, p. 184 (Renaming of capreolus), 

1845. C\_ervus'] capreolus plumheus Beichenbach, Vollstandigsto Natur- 

goRch. der In- und Auslands, Saugeth., iii, pi. iii bis, fig. 53 
(Germany). 

1857. Capreolus capi'eolus Blaflius, Saugethiere Deutschlands, p. 457. 

1860. Capreolus vulgaris Fitzinger, Wissensch.-pop. Naturgosch. der 
Saugethiere, iv, p. 192 (Kenaming of capreolus), 

1874. Capreolus vulgaris^ niger Fitzinger, Sitzungsber. kais. Akad. 

WiRsensch. Wien, Math.-Naturwiss. ClaRse, lxx, Abth. i, p. 247 
(Germany). 

1874. Capreolus vulgaris, varius Fitzinger, Sitzungsber. kaifi. Akad. 
Wisaensch. Wien, Math.-Naturwias. Classo, lxx, Abth. i, p. 247 
(Germany). 

1910. Capreolus capreolus TrouesRart, Faune Mamm. d’Europe, p. 233. 


Type locality, — Sweden. 

Geographical distrihution , — Originally confined to southern 
Sweden but now somewhat extended artificially to the north 
and west. 

Diagnosis , — Throat patch indistinct ; general colour in winter 
pelage grey decidedly tinged with yellow. 

Measurements , — For cranial measurements see Table, p. 983. 


6 at. 

France. 

— 

2 6 , 19 , 

Ferri^res, Seine- 

Hon. N. C. BothR- 


et-Marne. 

child (p). 

6 , 

Armandvilliers, 

Hon. N. C. Roths- 


Seinc-ot-Marne. 

child (p). 

9. 

Skabprsju, Sweden . 

Dr. Einar Lunn- 


berg (p). 

6 st. (mclano). 

Westphalia. 

Purchased 

9, 1 separate 
skihl. 

3 skulls. 

r 

(Gerrard). 

S. Qermiiny. • 

Dr. A. Gunther (c). 

15 pairs of 

« Bavaria. 

F. N. A. Fleisch- 

antlers. 

1 

mann (p). 

Col. R. W. Shipway 
(*•)• 

Hon. Mrs. Charles 

6 head st. 

Austria. 

2 9. 

Gsohtelek, Bihar 


Gomitat, Hun- 
gary.,, 

1 " 

Rothschild (p). 

7 skulls. 

Lidth de Jeude 


Collection. 


10. 11. 17. 1.* 
11. 11. 18. 1.* 
12. 1. 17. 1.* 

11 . 12 . 6 . ].♦ 

10. 10. 18. 1. 


76. 6. 4. 1-3.* 


69. 9.6. 107-109.* 
11. 9. 13. 1-15.S‘ 

98. 10. 12. 1.* 

10. 12. 4. 1.* 
11.1.14.11.* 


67. 4. 12. 225- 
231.* 


It I ^ 

* Not determined by the author. — O. T. 



CAPRBOLUB 


975 


CapreoliTs capreolus tbanssylvanicus Matschio. 

1907. Capreolus transsylvanicus Matschjc, Das Wcidwcrk^in Wort und 
Bild, XVI, p. 224, March 15, 1907. • 

Type locality, — Bana, lloumania. 

Oeograpliical ^istrihution. — Eastern Europe, westwan^ to the 
Italian Alps. • 

Diagnosis. — Pato throat patch sharply deilnedi^ general colour 
m winter pelage clear grizzled grey. 

MeaAireinents. — For cranial measurements see Table, p. 984. 

Specimens exantmed. — Four, from Padola, Cadoro, Italy (B.M. and 
U.S.N.M.). 

Remarks,— In its decidedly grey colour this form differs 
noticeably from true capreolus and agrecjs with the description 
and figure of transsylvanicus. It is distingnishabhj fi'om the 
equally grey canus by the sharply defincid white throat patch. 

2 9 Padola, Cadoro, Venetian Alps. Turin Museum (n.) 9. 1. 18. 3-4. 

Capreolus capreolus oa\uh Miller. 

1910. Capreolus capreolus canus Miller, Ann. and Mag. Nat. Hist., 8th sor., 
VI, p. 4G0, Novomber, 1910. Typo in British Museum. 

• 

Type locality , — Quintanar de la Sierra, Burgos, Spain. 
Geographical distribution, — Iberian Peninsula, 

Diagnosis , — Like C, capreolus capreolus in respect to the 
obscurely defined pale neck patch, but general colour in winter 
pelage a coarsely grizzled grey without decided yellowish tinge. 

Measurements , — Type and a second adult male from the type 
locality: head and body, 1220 and 970; hind foot, 305 ami 
330; hind foot including h<K)f, 355 and 370; ear, 120 and — . 
For cranial measurements see Table, p. 983. 

Specimens examined. — Eight, all from Pinares do Quintanar de la 
Sierra, Burgos, Spain (B.M. and U.S.N.M.). ^ 

3 <5, 2 9. Pinares* do Quintanar S. & N. Gonzalez (c). 8. 7. 7. 27 -31. 

de la Sierra, Burgos, (8. 7. 7. Tyj^ of subspecies.) 
Spain. 

Capreolus capreolus tiioiti Lonnbftrg. 

1910. Capreolus capreolus thoiti Lonnberg, Ann. and Mag. Nat. Hist., 
8th eer., vi, p. 297, September, 1910. Type in British Museum. 

Type locality , — Arndilly, Craig Ellachie, Morayshire, Scot- 
land*. * • 

Geographical distribution, — Great Britain. 

* The locality of the typj specimen wf^s accidentally recorded as 
Aberfeldy in the original desA-iption.— O. T. 
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Diagnosia . — Differs from C. capreolus capreolus in general 
darker colour, this particularly noticeable in the face, which ic 
darker than* body, a peculiarity not occurring in other European 
races. 

Measurements . — Head and body (of type), 1150 mm.; hind 
foot, 330; ear, 127. For cranial measurements see Table, p. 983. 


d head st. 

l/airn, Scotland. Earl Cawdor (p). 

93. 1. 3. 1. 

d, 9. 

Nairn. 

Earl Cawdor (p). 

8. 8. 18. i-a. 

d skeleton. 

Nairn. 

Earl Cawdor (p). 

85; 10. 6. 1. 

9 skull. 

Nail'll. 

Earl Cawdor (p). 

86.010. 6. 2. 

d, 9. 

Arndilly, Craig Ella- W. S. Meuzies (p). 

8. 11. 22. 1-2. 


chie, Morayshire. (8. 11. 22. 1. Type of subspecies.) 

d, 9 heads st. 

PoltaUoch, 

Argyll- Col. E. D. Malcolm 

7. 6. 6. 1-2. 


shire. 

' (P). 


d, 9. 

ThornhiU, 

Bum- H. S. Gladstone (p). 

11. 2. 22. 1-2: 


friesshire. 



dsfc. 

Scotland. 

Earl of Derby (p). 

66. k. 

Frontlet and 

Scotland. 

Gon. Hardwicke (p). 

688. d. 

antlers. 




2 frontlets 

Scotland. 


688. a-b. 

and uiitlcrs. 




d st. 


Purchased (R. Ward). 

97. 12. 11. 2. 

d st. 

Whatcombe, 

Bland- J. C. Mansel Pleydell 

97. 8. 21. 1. 


ford, Dorset. (p). 


Genus ALOES Gray. 

1821. Alces Gray, London Med. Eepos., xv, p. 307, April 1, 1821. 

1841. Alcelaphus Gloger, Hand- u. Hilfsbuoh der Naturgesch, i, p. 143 
(Substitute for Alces). Not of Blainville, 1816. 

1857. Alces Blasius, Saugethiere Deutschlands, p. 434. 

1902. Paralces Allen, Bull. Amer. Mus. Nat. Hist., xvi, p. 160, July 1, 
1902 (Substitute for Alces assumed to bo a homonym of Alee 
Blumenbach, 1799). 

Type species. — Cerms alces Linnaeus. 

Geographical distribution . — Northern forested portions of both 
hemispheres ; in tlv' Old World west to Norway and south to 
eastern Germany. 

Characters. — Tele/netacarpalian deer of largest size with 
narrow, elongate hoofs, maxillary canines absent in both sexes,* 
lower incisors (fig. 20^) scarcely differentiated in form and not 
much contrasted in size, lachrymal vacuity widely open, the 
pit well developed, small, vomer low posteriorly, showing no 
tendency to divide the posterior nares into two cavities, pre- 
maxillary region of skull greatly lengthened and nasal region 
shortened, so that distance from front of nasal to front of pre- 
maxillary is ^bout e(^aa\ to that from back of nasal to back of ^ 
occiput ; antlers conspicuously palmate, present in male only ; 

* Sometimes pi^psent in^a rudimentary condition (see Lonnberg, Zool. 
Anzeiger, xxviii, pp. 448-449, January 17, 1'906). 
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FlQ. S208. 
Aloes aloes, x 


3 R 
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general form heavy, the shoulders high ; upper lip conspicuously^ 
produced in front ; muzzle hairy except for a very small median 
. bar§ spot; throat of male with pendant, flap of skin; young not 
spotted with white, their colour essentially like that of adults. 

BemarJcs , — The genus Alces contains four currently recognized 
species pr geographical forms, two in America 'and two in the 
Old World. Otily one occurs in Europe. 

0 

(. ALCES ALCES Linnteus. 

1768. ICervus] alces liionaBUs, Syst. Nat., i, 10th cd., p. 66. 

1829. ? Alces europ/eus Burnott, Quart. Journ. Sci. Lit. Art, 1829, 853 
(nomen nudum). 

1836. Alces machlis Ogilby, Proc. Zoof. Soc. London, p. 135 (Eenaming of 
alces), 

1842. Alces antiqtiorum Eiippoll, Museum Senckenbergianum, iii, p. 183 

(Eenaming of alces), 

1843. AUes palmatus Gray, List Spec. Mamm. Brit. Mus., p. 182 (Ee- 

naming of alces), 

1857. Alces palmatus Blasius, Sdugethiere Deutschlands, p. 434. 

1860. Alces juhata Fitzinger, Wisseneh.-pop. Naturgesch. der Saugethiere, 
TV, p. 86 (Eenaming of alces), 

1898. Akes alces Lydekker, Deer of all Lands, p. 54. 

1910. Alces alces Trouessart, Faune Mamm. d’FiUrope, p. 270. 

Geographical distribution , — Forested portions of northern and 
central Europe ; now confined, in the region west of Russia, to the 
wilder parts of the Scandinavian Peninsula and eastern Germany, 



We 

Diagnosis , — General characters as in the genus Alces ; height 
at shoulder about»two meters ; general colour brown, lighter and 
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^approacning wooa-Drown on head, back, and logs, darker, almost 
blackish on tail, throat, and underside of body. • 

Meamrements, — Adult male from Steiikjier, Trondh^^in, 
Norway : head and body about 2900 ; tail, 95 ; hind foot, 855 ; 
ear, 330 ; height at shoulder, 1900. For cranial measurt^ments 
see Table, p. 98f. • 

Specwiem oxami'/ted, — Twelve, from the following locialities 
Norway: Stenkjeer, Trondhjem, Norway, 1 (U.S.N.M.). No exact 
loeality, \ (U.S.N.M.). • 

Sweden : No exact locality, 9 (B.M. and U.S.N.M.). Udoholm 1. 

Single antler. Udoholm, Sweden. Earl of Selkirk (p). 703. d. 

6 antlers. Sweden. College of Surgeons (p). 703. e. 

(Prom the Leverian Aluseum.) 

7 pairs of Sweden. Purchased. 3, 11. 21. 1-7. 

antlers. 


Genus RANGIFER Hamilton Smith. 

1827. Rangifer Hamilton Smith, Griffith’s Cuvier, Animal Kingdom, v, 
p. 304. 

1827. Tarandus Billberg, Synopsis Faunas ScandinavitB, t, p. 22. 

1838. Procerus Serres, Essai sur los Cavernes k Ossements, 3rd cd., p. 143. 
1840. Procervus Blainville,*Comptes Rondus, Acad. Sci., Paris, xi, p. 392 
(Substitute for Procerus), 

1845. Achlis Beichenbach, Yollstandigsto Naturgeseb. dos In- und Auslands, 
Saugeth., iii, p. 12 (Alternative for Tarandus). 

Type species. — Cervus tarandus Linnaeus. 

Geographical distribution, — Northern forests and barren 
grounds of both hemispheres; in the Old World north to 
Spitsbergen ; Novaya Zemlaya t 

Characters . — Telemetacarpalian deer of medium size, with 
lateral hoofs functional and main hoofs so broadened that the 
outline of the two together is nearly circular, maxillary canine 
present in both sexes; lower incisors (fig. 211) relatively smaller 
than in other recent deer, slightly differentiated in both size and 
form; lachrymal vacuity large, the pit shaBRw and ill-defined; 
vomer high posteriorly, completely dividing posterior nares into 
two chambers ; skull normal in general form, but orbital 
cavities not pushing back under bases of diorn pedicles ; antlers 
usually present in both sexes, beginning to develcjp within four 
or five weeks after birth, the beam slender and curved, slightly 
palmate distally ; muzzle entirely hairy ; young not spotted with 
white, their colour essentially like that of adults. 

Bemarks . — About sixteen forms of living Reindeer have been 
described, most of them from North America. At least three 
occur in western Europe or have done so within very recent 
times. 


3 R 2 
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KEY TO THE EUROPEAN SPECIES OP BANGIFER. r> 

0 

Size small, upper length of skull less than 

^226 mm. (Spitzbergen) R. platyrhynchuSy p. 985. 

Size large, upper length of skull about 270- 
300 mm. 

Upper ^length of skull in adult male 270- ' 

290 mm. ; icpper tooth-row about 95 mm. 

(treeless alpine portions of Norway and r 

iormorly oi Sweden, now rare except in 

captivity) R. tarandus^ p. 980. 

Upper length of skull in adult male about * 

300 mm. ; upper tooth-row about 85 mm. 

(wooded portions of northern Piunland 

and formerly of northern Sweden) R» fennicus^ p. 981. 

RANGIFER TARANOUS Linnseus. 

1768. [Ce^'vus] tarandtis Linnaeus, Syst. Nat., i, 10th ed., p. 67. 

1789. [Cervus tarandus] a rangifer Gmelin, Syst. Nat., i, 13th ed., p. 177. 

1827. Tarandm lapixmum Billherg, Synopsis Faunae Scandinaviae, i, p. 22 
(Renaming of C. tarandnis), 

1842. Tarandus borealis Riippell, Museum Senckenbergianum, iii, p, 183 
(Renaming of C. tarandus). 



Fio. 210 . ’ ^ 

Rangifer tarandus. x i. 
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1862. Tarandus furcifer Baird, Rep. Comm. Patents, 1851, ii, Agrio., p. 109 
• (Renaming of tarandus), 

1902. \Bangifer taratidus] var. cylindricornis Camorano, Altm. Rcale Accad. 

Sci. Torino, 2nd scr., Li, p. 167 (Renaming of true tarandus)^ 

1910. Bangifer tarandus Trouessart, Faune Mamm. d’Europe, p. 231. 

Type locality^ — Alpine region of Swedish Lapland. ^ 

Geographical distribution, — Formerly the entire alpine region 
of the Scandinavftin Peninsula ; now confined ifi the wild state 
to two widely separated districts in Norway ; west Finniarken in 
the noith, and the main high mountain 
region in the south. Extensively domes- 
ticated throughout Scandinavian Lapland. 

Diagnosis.- • Size rather large (height 
of adult male at shoulder about 1150 mm. ; 
upper length of skull 270-290 mm.) ; 
skull with nasal bones broad and little 
arched ; teeth relatively large (upper tooth- 
row 94-98 ; lower tooth-row 101-104 mm.) ; 
general colour a greyish or drab brown 
above, bufly whitish beneath and on 
muzzle; a darker longitudinal area on 
side of body ; tail buffy white with dark 
median line. 

Measurements. — Adult male from Heimdalen, Norway : head 
and body, 2000±, tail, 150 ; hind foot, 450db ^ ear, 100d=, For 
cranial measurements see Table, p, 984. 

Specimens €.ramined. — Niue, from the following localities : — 

Norway: Heimdalen, Norway, 1 (U.S.N.Mv), wild; no exact locality, 
1 (U.S.N.M.), tame ; B.M. specimena as enumerated below. 

Bemarks. — The material examined is too limited to form the 
basis of any discussion of the various forms of wild and tame 
reindeer. 



d st. LoerdalMts.,Sogno Sir W. J. Ingram 

Fjord, Norway. (c & p). • 

6 &9 antlers. Loerdal Mts. Sir W. J. Ingram 

(c&p). ^ 

6 st. Fillefjeld, Norway. Ghas. Ingram (c&p). 
& skeleton. * 

9 st. Fillefjeld, Norway. Sir W. J. Ingra^ 

& skeleton. (c&p). 

9. . Norway. Ghas. Ingram (c&fI. 

9 (ad. & yg.). Norway. J. G. Ingram (c & p). 


87. 9. 20. 1. 


87. 9. 20. 2-3. 
79. 10. 9. 1. 
81. 9. 28. 2. 


76. 10. 30. 1. 
83. 7. 28. 1-2. 


RANGIFER FENNICUS LSnnborg. 

1909. Bangifer tarandus fennicus Lonnberg, Arkiv fur Zbologi, vi, No. 4, 
p. 10, July 14, 1909. 

Type locality, — Torne,^Lappmark (‘^thus probably in Bnon- 
Ukv&f* fide Lonnberg), Finnland. 
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Geograj)hicah distribution* — Now probably confined to the 
Vooded portions of Finland, east to the Kola Peninsula, and 
nearly extinct. Formerly ranging westward intd the wooded 
portion of northern Sweden where it is now probably rapreseated 
by the large woodland race of tame reindeer found in certain 
districts. , 

Diagnosis* — Size greater than in Itangifer iarandus (height of 
adult male at shoulder about 1200 mm. ; upper* length of skull 
tfbout 300 mm.) ; skull with nasal bones narrow and highly 
arched ;*teeth relatively small (upper tooth-r(^ about 83 mm. ; 
lower tooth-row about 90 mm.). 

Measurements. — For cranial measurements see Table opposite. 
Itemarks. — This animal, which I know only from Lonnberg’s 
description and figures, appears to bo specifically distinct from 
Dangtfer tarandus. 

RANGIFER PLATYRHYNCHUS VroHk. 

1829. Cervus (Tarandus) platyrhiptchus Vrolik, Niouwo Vorhandcl. van ’t 
Kroninko Ncdorl. Inst., Eorato Klasao, pt. 2, p. IGO (Spitzborgon, 
seo Vrolik, l.c., p. 239). 

1862. Cervus Iarandus forma spetsbergensis Andors6n, Ofvorsigt af Kongl. 

Votensk.-Akad. Fdrbandl., Stockholm, xix, p. 457, October 8, 1862. 
1866. [Bangifer arcticus] var. spitzhergensis Murray, Gcogr. Distrib. 
Mamm., p. 334:, described on p. 155. 

1902. Bangifer spitzbergensis Camorano, Mem. Iloalo Accad. Sci. Torino, 
2d aer., Li, pp. 169-240, 1902. 

1910. Bangifer sxntzbergenais Trouoasart, Fauno Mamm. d’Europo, p. 232. 

Type locality. — Spitzbergen. 

Geographical disfribieZ/ow.— Spitzbergen . 

Diagnosis. — Size much less than in llangifer tarandus and 
D. fennicus (height at shoulder of mounted adult male in Turin 
Museum, 680 mm. ; upper length of skull less than 225 mm.) ; 
skull with nasal bones broad and little arched, more widened 
anteriorly than in the continental species ; teeth relatively as 
large as in JB. tarandus. ““ 

Measurements. — For cranial measurements see Table opposite. 

Specimens examined, — Two mounted individuals and six skulls 
(U.S.N.M. and Turin). 

DemarJes. — The Spitzbergen Reindecsr is sharply and com- 
pletely differentiated from both of the species occurring in 
continental Europe. 
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Family BOVIDiE. 

182J. Bovidiv Gray, London Med. Eepos., xv, p. 308, April 1, 1821, 

Oeogra^thical (listrihutioru —Atricei ; southern Europe (withiji 
historic Jbimes north to the Baltic and west tc/ Great Britain) ; 
Asia, including Japan and the larger Malay Islands ; North 
America from «Gr()(jnland to northern Mexifco (recently exte^- 
• minated over much of its former range). 

Characters. — A rtiodactyles with frontal appendages^ usually 
occurring in both sexes, always, when prciscmt, in the form of 
permanent horns supported by bony cores arising from the frontal 
bones ; molars usually (always in European members of the 
family) hypsodont ; lateral digits rudimentary or absent, usually 
represented by the hoofs alone. 

, ItemarJcs , — ^The family Uovidse is richer in both genera and 

species than any other group of existing ungulates. About fifty 
genera are usually recognized, threq of which, (his, Cajjra and 
Btipicapra, now occur naturally in western ljurope.* 


Genus OVIS Linmeus. 

1758. Ovis LinnoDUs, Syst. Nat,, i, 10th cd., p. 70. 

1762. Aries Brisson, liegn. Ariim. in Cl. ix distrib., 2nd cd., p. 12. 

1776. Mtisinion Pallas, Spicil. Zoologica, ii, fasc. 11, p. 8 (M. asiaticus). 
1798. Musnmi Sohrank, Fauna Boica, i, p. 81 (Substitute for Ovis), 

1795. Aries Link, Zool. Beytriigc, i, i)t. ii, p. 96 (part). 

1816. Amnion Blainvillc, Bull. Soc. Philomathique, Paris, p. 76, May, 1810 
(Altornativo name for Ot’is). 

1857. Ovis Blasius, Siiugethiere Deutschlands, p. 466. 

Type species . — Ovis arics Linnanis (by tautonymy). 

Geographical distribution. — Holarctic region from Cyprus and 
Asia Minor eastward across central and northern Asia, and in 
western North America from Alaska to northern Mexico ; one 
species isolated in the Mediterranean portion of Europe. 

Characters. — liovida^ of small size and rather heavy form, the 
tail normally short, Vhe pelage dense, not tending to special 
elongation on (*hin, tliit^at and nock ; feet with glands between 
the hoofs ; skuU conspicuo\isly wiMlge-shaped in general outline 
from wide orbital region to iiArrow rostrum ; occipital region 
abruptly bent downward, the upper surface concave or nearly 
flat, the portion behind zygomata frecjuently almost tubular in 
general form ; lachrymal pit present ; nasal branch of premaxillary 
not wedged between nasal and maxillary ; horns always present 
in males, usually absent or rudimentary in females, very robust 

* The genera Bos and Bis^ have become extinct within historic times ; 
a species of Buhalus^ introduced in the seventeenth century, exists in a 
wild or semi-ferol state in parts of Italy. 
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^t^)ase, the under surface concave, the general form usually an 
•outwardly directed spiral ; teeth strongly hypsodont, the upper 
molars without supplementary pillars in re-entraAt angles, the 
outer side of upper premolars with both terminal and mwliaii 
ridges well developed ; lower incisors with crowns elevated, the 
width of t, when unworn not more than height. 

Semarks, — genus Ooi8 contains al)out forty described 

species, mostly Asiatic. Only one is definitely^known to occur 
wild in Europe. * 

OVIS MUSIMON Pallas. 

1811. ^^goceros musimofi Pallas, Zoogr. Uosso-Asiat., r, p. 230 (Sardinia). 
1829. [Ovis musinwji] b var. occidentalis Brandt and iiatzobiirg, Gctrcuo 
Darstellung und Beschreibung der Thiero, p. 65 (Corsica). 

1841. Ovis rmismon Bonaparte, Iconogr. Faun. Ital., Indico distrib. 

1857. Ovis muswhon Blasius, Saugcthierc .Deutschlaiids, 471. 

1905. ? Ovis matschiei Duerst, Martin Wilckoiis G rundziige dor Naturgcscli. 

der Haustiorc, 2iid ed., p. 180 (Corsica and Sardinia). 

1910. Ovis nmshnon Troucssart, Faune ^Famm. d’ Europe, p. 242. 

Tj/'pe locality. — Sardinia. 

Geographical distribution, — Corsica and Sardinia. 

Diagnosis. — Size decidedly less than in ordinary domestic 
sheep (head and body of rams about condylobasal length 

of skull about 225 mm.) ; general colour of back and sides 
reddish brown ; a blackish median stripe on TUMrk and shoulders, 
this spreading as a dark shade over sides behind shoulders ; a 
conspicuous greyish white patch on posterior half of sides ; under- 
parts of body and inner surface of b»,gs dull whitish ; under 
surface of neck with coiispimious black area, this continued 
broadly down forearm and as a narrow strij)e nearly to lioof ; 
colour of side separated from that of belly by a black stripe 
beginning at axilla and extending down outer side of hind leg to 
heel ; tail black above, whitish below ; skull small, with shallow 
indistinct lachrymal pits ; horns occasionally presiuit in female,* 
those of male curved in a single plane o^j^^ith tip bent either 
outward or inwai-d. 

Meamrements. — A<lult males from Sardinia and Corsica 
(skins) : head and Ixxly, 1270 and 1300 j ’tail, 55 and 60 ; hind 
foot, 220 and 240; ear, 70 and 70. FcA* cranial measurements 
see Table, p. 996. » 

Specimens examined. — Sixteen from Sardinia (B.M., U.S.N.M., and 
Genoa) and two from Corsica (B.M. and U.S.N.M.). 

BemarJes, — Two species of Ovis are recogTiized by Duerst as 
occurring together in both Corsica and Sarchnia. Their characters 
are said to be as follows : — 

* See Lydokker, Field, Loi^on, cx, pp. K7, 197„and Bernard, ibid., 

p. 147. ** 
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Ovia muaimon : foxy red with brown stripe on back, white, 
spots (Elecken) on head and flanks ; horns light coloured, curved « 
in a single pl&ne. 

Ovia matachiei: more brownish grey in general colour, the 
face ash-grey rarely marked with white ; horns dark brown, 
curved in a spiral with tips directly strongly outjvard. 

It seems not improbable that the Corsican form {pccidentalia) 
will prove to He distinct from true Ovia muf^imon. The single 
male skin examined shows no appreciable peculiarities j but the 
females are said to» be usually if not always horned, a condition 
which rarely or never occurs in the Sardinian race. 


6 st. • 
9. 


yg- 

6 St. 

2 9. 

6 skoloton, 
6 skuU. 

6 horns. 


Gcnnargentu Mts., 
Sardinia. 

Gennargcntu Mts. 

(P. Bonomi.) 
Sardinia. 


[W. Ewer.) 
Jorsica. 


Ford G. Barclay 95. 4. 4. 1. 

(c & i»). 

E. N. Buxton (p). 95. 4. 16. 6-7. 

A. B. B a y 1 0 y - 5. 3. 6. 2. 

Worthington (c & p). 

Zoological Society. 53. 8. 29. 49. 

Zoological Society. 61. 3. 24. 2. 

62. 12. 22. 2. 

Zoological Society. 60. 4. 23. 1. 

Zoological Society. 55. 12. 26. 162. 

Dr. C. I. Forsyth Major 9. 1. 11. 1. 

(c). 


Genus CAPRA Linna3us. 

1758. Capra Linnaeus, Syst. Nat., i, 10th ed., p. 68 (hircus, by tautonymy). 
1762. Hircus Brisson, 'Bogn. Anim. in Classis ix distrib., 2nd ed., p. 12 
{Hircus Brisson = Capra hircus Linnaeus). 

1766. Ibex Pallas, Spicil. Zoologica, it, fasc. 11, p. 31 (sibiricus). 

1795. Aries Link, Zool. Beytriigo, i, pt. 2, p. 90 (Substitute for Capra). 
1798. Tragus Schrank, Fauna Boica, i, p. 80 (Substitute for Capm). 

1811. uEgoccros Pallas, Zoogr. Rosso- Asiat., i, p. 224. 

1857. Capra Blasius, Siiugethiore Deutschlands, p. 474. 

Type apcclea. — Go^ra hircua Linnaeus. 

Geoijraphical distribution . — Mediterranean region of Europe 
(Portugal, Spain, Pyrep,ees, Alps and Grecian Archipelago) east- 
ward through the Caucasus, Asia Minor and north-eastern 
Africa to central Asia. 

Characters.' -^JAke Ovia externally but hind feet without 
glands, males boarded, and horns never forming an outward or 
inwanl spiral ; skull without lachrymal pit ; upper extremity of 
premaxillary deeply wedged between nasal and' maxillary ; 
brain-case conspicuously convex above ; outer side of upper 
premolars with terminal and median vertical ridges obsolete. 

Bemarka . — About thirty-five species are currently referred to 
the genus Cajpra. Half a dozen of these occur in the Mediter- 
ranean region of Europe. ^ r ^ . 
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CAPRA IBEX Linnspus. 

• 

1768. [Capra] ibex Linnaeus, Syst. Nat., i, lOth cd., p. fiS. ^ 

1786. Capra alpina Girtanner, Observ. ot M6m. sur la Phys., I’Hist. Nat. 

et Ics Arts, xxviii, p. 224, March, 1786. 

1857. Capra ibex Blasius, Saugothiere Dcutschlaiids, p. 476. ^ 

1906. I[bex] ibex Gamerano, Mem. Accad. Boalo Sci. JjTat., Torino, 1905- 
^ 1906, p. 284f , 

1910. Capra ibex Trouessart, Fauno lilamm. d’Europo, p. 236. 

1912. Capra ibex graictis Matschic, Doutscho Jiigu.*Zcitung, nix, no. 8, 
April, 1912. 

Type locality , — Swiss Alps. 

Geographical disirihution . — Formerly throughout the Alps ; 
now confined to a few localities in Piedmont, Italy. 

Diagnosis . — Size larger than in ordinary domestic goats (head 
and body of males about 1350 mm.) ; general colour a dusky grey, 
darker on chin and upper part of throat and on lielly ; legs 
blackish below and along anterior surface above, this dark area 
not noticeably contrastecl or sharply defined ; tail like body at 
base, blackish at tip ; horns very largo, curved backward in a 
single plane, conspicuously cross-ribbed on anterior surface, but 
antero-internal border not elevated. 

Measurements . — Adult male (mounted) : head and body, 1360 ; 
tail, 155 ; hind foot, 310 ; oar, 85 ; height at shoulder, 760. 
Adult female (skin) : head and t)ody, 1000 ; tail, 30 ; himl foot, 
290. For cranial measurements see Table, p. 996.* 


Specimens examined , — Fifteen (B.M., U.S.N.M., and Turin). 


d St. 

Italian side of Monte 
Bosa. 

Purchased (Howland 
Ward). 

97. 12. 11. 1. 
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Alps. 

Purchased (Parroys). 

41. 596. 

dst. 

Alps. 

Mrs. A. G. Campbell 

(p). 

650. 2. 

6 skull. 

Alps. 

Messrs. Murray and 
Brockedon (p). 

1836. 

6 horns. 

Chamonix. 

Purchased (Faery). 

46. 12. 16. 1. 

2 6 boms. 

— 

650. a. b. 

? skull. 

— 

Purchased (Warwick). 

57. 3. 18. 2. 


CAPRA PYRENAICA Scjiinz. 

(Synonymy under subspecies.) ^ 

Geographical distribution . — Formerly throughout the moun- 
tainous districts of the Iberian Peninsula and the Pyrenees. 
Now extinct except in isolated colonies on the south side of the 

* In the elaborate Tables of cranial measurements published by 
Gamerano, Bicerche intorno alio Stambecco delle Alpi (Mem. Accad. Beale 
Sci. Nat., Torino, 2nd ser., lv, pp. 283-358, 1906; ibid., lvi, pp. 1-70, 
1907), there are relatively few dimensions given which are comparable with 
those here used. Twenty ma^ss, presumabl;^ adult, ^rnish the following 
averages and extremes : basil2r length, 252 * 1 (242-266) ; nasal, 92 * 1 (84-100) ; 
maxmary tooth-row, 68*1 (62|76). • 
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PyreDees, in the Serra do Gerez, Portugal, the Sierra de Credos,^ 
Sierra Moren^, Sierra de Honda, Sierra Nevada, Sierra Martes, 
and Sierra de Card 6, Spain. 

Ibiagnosk, — Horns curved upward, outward and backw.*ird, 
distinctly compressed laterally, the anterior surface without 
evident ^ansverse ridges, the antero-external IxSrdor raised and 
rib-like ; colour ^)aler than in Capra ibex, and dark areas sharply 
defined.f « , 

Bernards, — Four local races of Capra jnjrenaiea are recognized 
by Cabrera in his recent paper on “ The Subspecies of the'Spanish 
Ibex.” I have been unable to form any personal opinion as to 
the validity of tliese forms. The following brief synopsis is bas(xl 
entirely on the accounts published by Cabrera and Bocage. 


Capra pyrknaica pyrenatca Schinz. 


1838. Capra pyrcnaica Scliinz, None Dcnkschr. Allg. Schweiz. Gescllsch. 
Naturwiss., Ncuchatol, ii, p. 9. 

1857. Capra pyrenaica Blasius, Saugothicro Deutschland^, p. 480. 

1910. Capra pyrenaica Trouossart, Faune Mamm. d’Europe, p. 237. 

1911. Capra pyrenaica pyrenaica Cabrera, Troc. Zool. Soc., London, p. 966, 

December; 1911. 


Type locality, -Spamsh Pyrenees. 

Oeographical dintrihutlon , — ^Formerly the Pyrenees and eastern 
part of Cantabrian chain. Now restricted to the region of 
Mt. Perdido, Huesca, Spain. 

Diagnosis. — Dark markings maximum for the species, the 
lateral stripe broad, the black of withc^rs extending downward 
nearly or quite to that of upper part of leg; horns widely 
spreading, the rib on antero-internal border abruptly defined. 


d st. & ? skull. Pyrenees. 

9 head st. Spain. 

6 st. (imm.). 

1 yg. -«• 


Purchased (Boub6o). 48. 2. 5. 4-5. 

Capt. J. Marriott (c & p). 0. 10. 28. 1. 
Sir R. Owen (p). 60. 9. 4. 1. 

Zoological Society. 68. 9. 12. 12. 


* For map of present and past distribution, see Cabrera, Proc. Zool. 
Soc., London, 1911, p. 9G5rDecembor, 1911. 

f ** The species, as a whc^io, may be described as a pale brown animal, 
with the outer side of the limbs black, a black band on the lower part of 
the flanks, and a short black mane, continued along the back by a narrow 
stripe. The forehead and the beard We blackish or very dark brown, and 
the belly and inner part of the limbs white. In winter pelage there is a 
whitish underfur, quite absent in summer, when the ground colour is 
browner and the black areas become more abruptly definite. The females 
lack at all seasons the mane and the black markings of the head and body, 
presenting only a blackish tint on the anterior face of the limbs, and it is 
the same with thd young males, in which the black areas appear in the 
second or third year, becoming larger and darker as the animal grows 
older (Cabrera, Proc. Zool. ^oc., London, 1911, p. 967, December, 1911). 
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^ Capra pyrknaica lusitanica Franga^ 

1909. Capra lusitanica Franca, Bull. Soc. Portugai»o Sci. Nat., ii, p.»144. 

Based on the “ Cabra-Montoz da Scrra do Geroz ” of Bocago, Mem. 
Acad. Real daa Scionclas de Lisboa (Sci. Math. Pliys. Nat.), N.S., 
II, pt. I, 8P‘ 1-20, pis. 1-2. Articles separately paged. Bocage 
wrongly cited as authority for the name lusitanica. • Typo in 
Lisbon Museum. • 

3^11. Capra pyrenaica, peculiar subspecies, Cabrera, *Proc. Zool. Soc., 
London, p. 966, December, 1911. 

• • 

Type locality. — S(3rra do Gerez, Minho, Portugal. 

Geographical distribution. — Formerly the mouritaius of Galicia 
and northern Portugal. Now confined to tlio Serra do Gerez or 
extinct. 

Diagnosis. — Horns apparently less spreading than in the other 
races. 

Capra pyrknaica viCTOUijE Cabrera. 

1911. Capra pyrc^iaica victori/v Cabrera, Proc. Zool. Soc., Ijondon, p. 975, 
December, 1911. Typo in ^ladrid Museum. 

Type locality.- -Madrigal de la Vera, southern slope of Sierra 
de Gredos, Province of Caceres, Spain. 

Diagnosis. — An int(5rmcdiat<5 form, in size and in the extent 
of the black markings, between C. p. pyrenaica and C. p. hispanica, 
rather browner than hispumica in siiinnK^r coat, and with [widely 
spreading] horns similar in size to that race, but comparatively 
broader and flatter.’^ 

Measurements. — Typo, ;idult malt?, mountcnl (from Cabrera) : 
head and body, 1355; tail, 130; hind foot wdth hoofs, 385; ear, 
120; height at shoulder, 700. For cranial measurements see 
Table, p. 997. 

Capra pyrknaica hispanica Schimper. 

1848. Capra hispanica Schimper, Comptcs-Kcnd. Acad. Sci., Paris, xxvi, 
p. 318, March, 1848. ^ 

1910. Capra pyrenaica hispanica Troucssart, Fauno Mamm. d’Pjuropo, 

p. 237. • 

1911. Capra pyrenaica hispanica Cabrera, Proc. Zool. So#., London, p. 960, 

December, 1911. 

Type locality. — Sierra Nevada (“ Picacho de Veleta et Mula- 
hacen ”), Spain. 

Geographical distribution. — Mountains of southern and eastern 
Spain (Sierra de Ronda, Sierra Nevada, Sierra Morena, Sierra 
Martes and Sierra de Cardo). 

Diagnosis. — Dark markings minimum for the species, the 
lateral stripe very narrovi,<the black or withertj strictly confined 
to ^ledian line ; nasal bones more abruptly narrowed than in true 



992 


UNaULATA 


pyrenaica ; horns widely spreading, less compressed than in 
victorjise, the^antero-internal rib less abruptly defined than irf 
pyrenaica. 

^Measurements . — Adult male (from Cabrera) : head and body, 
1190; hind foot with hoofs, 305. 

6 st. • S. S^ain. Purchased (Parzudaki). ^ 55. 11. 26. 14. 

I f 

CAPRA JEGAGRUS Erxlebon. 

1777. [Capra] segagrus Erxlebon, Syst. Regni Anim., i, p. 260 (Caucasus). 

1857. Capra mgagrus Blasius, Saugethioro Deutschlands, p. 485. 

1858. ? JEgocerna pictus Erhard, Fauna der Gycladen, Wirbelthiere, p. 82 

(Syra, Cyclades, Greece). 

1888. ? Capra dorcas Reichenow, Zool. Jahrb., Syst., iii, p. 594, May 31, 
1888. Island of Joura (Gyaros), Greece. 

1S99. ? C[apra] osgagrus var. jourensis Ivrea, Proc. Zool. Soc., London, 
p. 599. Nomen nudum. 

1399. ? Capra cretensis Lorenz-Liburnau, Wissensch. Mitth. aus Bosnian 
und dor Hercegovina, vr, p. 865 (Crete). 

1910. Capra segagrus picta^ C. xgagrus dorcas and C. .rgagrus cretensis 
Trouossart, Faune Mamm. d’Europe, pp. 288-239. 

Wild representatives of the domestic goat occur on several of 
the islands of the (Irecian Archipelago. Three local forms have 
been described, the status of which is very imperfectly understood. 
The Museum contains no material bearing on the question. 


Genus RUPICAPRA Blainville. 

1816. Itupicapra Blainville, Bull. Soc. Philomathiquc, Paris, p. 75, May, 
1816. 

1840. Capella Koyserling and Blasius, Wirbelthiere Europas, p. iv. 

1841. Cemas Gloger, Gemoinn. Hand- u. Hilfsbuch der Naturgesch., I, p. 153 

(not of Okon, 1816). 

1857. Capella Blasius, Saugethioro Deutschlands, p. 487. 

Type species. — Okipra rupicapra Linnaeus. 

Oeographical distribution . — Mountains of the Mediterranean 
region from the Asturjijis and Pyrenees eastward to the Caucasus. 

Characters. — Gener^ form less robust than in Ovis and 
Capra; skull with occipital region moderately bent downward, 
not distinctly tubular posteriorly; lachrymal pit absent; nasal 
branch of premaxillary not in contact with nasal ; horns present 
and well developed in both sexes, rising almost perpendicularly, 
their tips hooked abruptly backward, downward and slightly 
outward ; teeth essentially as in Ovis, but crowns of incisors less 
elongated, and«outer siHe of upper premolars with terminal ridges 
well developed, but median ridge obsolete. 

Remarks . — Pour members of the genus Rupicapra are now 
recognized, a number w\iich will probably be increased when 
adequate material is brought together.^ 
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• BUPICAPRA BUPICAPRA LiiiiiiintH. 

1758. [Capra] rnpicaimt IjiiiiuDUs, Syst. Nat., i, loth od., p. (Switzerland). 
1829. ? Bupicapra hamulicurnis Burnett, Quart. Journ. Sei. Lit. Jivt., 
1829, pt. II, p. 853 (nomeii nudum). 

1843. Bupicapra tragus Gray, List Spec. !Mamui. Brit. I^lus., p. 167 
(Benamiug of 'rupicajjra). 

1846. B[up^pra] capella Bonaparte, Atti della scsta Biunidno degli 

Scienziati It|iliaui, Milano, 1844, p. 337 (KenanAug of nipicapra), 
1647. [Capra rupicapra] a sylvatica Sundovall, Kon^. Vetensk.-Akad. 
Handl., Stockholm, 1845, p. 284 (Wooded po|^tions of Alps). 

1847. [Capra rupicapra] alpimi Sundovall, Kongl. Vetensk.-Akad. 

Handl., Stockholm, 1845, p. 284 (Higher portions of Alps). 

1857. Capella rupicapra Blasius, Saiigethicre Deutsohlands, p. 488. 

1870. Bupicapra eurapea Conialia, Fauna d’ltaliaj pt. i, p. 58 (Substitute 
for rupicapra; “ Cuv.” cited as authority). 

1897. [Bupicapra] dorcas Sclinlzc, Ahhandl. u. Vortrilgo Gcsammtb. Natur- 
wissonsch., iv. No. 10, p. 9 (Suhatitute for nqncapra). 

1910. Bupicapra rupicapra Trouessart, Fauiie ^lainm. d’Buropo, p. 235. 

Type locality , — S w i tze rhii id . 

Geographical distrilmtioH , — Alps and Apennines, eastward 
through Tirol, the Carpathians and northern portion of Balkan 
Peninsula to the Caucasus. 

Diagnosis , — General colour tawny brown in summer, blackish 
brown in winter, the sides usually lighter than underparts and 



Fra. 212. 

Rupicapra rupicapra. 



FW. 213. 

Jlujiicapra rujncajtra, 
liiclBifuriu teeth (iiat. aixe). 


legs ; a dark dorsal line sometimes presftit ; thi;oat with ‘con- 
spicuous buffy whitish area extending slightly behind interramial 
region; neck never conspicuously paler on ventral and dorsal 
surfaces than on sides ; a <^k line alon^ median dorsal region ; 
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horns essentially perpendicular, the bases of their cores wide 
enough apart to allow for the presence of a noticeable flattened 
or double con^ve area on surface of frontal between them. * 
Measurements . — Adult male (mounted) : head and Ixxiy, 1100; 
tail, 40 ; hind foot, 330 ; oar from crown, 110 ; height at shoulder, 
690. For cranial measurements see Table, p. 997. 

Specintifis examined, — Twenty-throe, from the folloi;^ng localitiofl : — 
Italy : Maratin^ie Alps, 1 (Genoa) ; Val Formazza, Novara, 1 (Genoa). 
SwiTZEBLAND mNo exact locality, 9 (B.M. and U.Sf.N.M.). 
Austria-Hunqaky : Tirol, 6 (B.M. and U.S.N.M.) ; Transylvania f 
S. Carpathians, 2. * * 

No History : Five. 


6 st. Tyrol. 


ad. and yg. Tyrol, 
skeletons. 

2 6 skulls. Alps. 

3 frontlets Alps, 
and horns. 

6 skull. Alps. 

6 skull. Alps. 

4 6 skulls 

and frontlets. 

6 st. and Hatszeg, S. Carpa- 
skeleton. thians, Transyl- 
vania. 

Foetus in al. Hatszeg. 

Skeleton. 


H.B.H. Crown Prince 
Budolph of Austria 
(p). 

Pnnce Budolph of 
Austria (p). 

Gen. Hardwicko (p). 
Dr. J. E. Gray (p). 

J. Gould (p). 

Dr. A. Gunther (c). 


C. G. Danford (c). 


C. G. Danford (p). 
Purchased (Brandt). 


81. 9. 21. 1. 


78. 6. 20. 1-2. 


C31. a. b. 

46. 10.18. 81-33 


46. 7. 7. 2. 

59. 9. 6. 102. 
631. d. e. m. n. 


86. 12. 27. 1. 


94. 6. 26. 2. 
631, g. 


RUPICAPRA ORNATA NTeumanil. 

1899. Bupicapra ornata Neumann, Ann. Mus. Civ. Stor. Nat, Genova, 
XX, p. 347, December 20, 1899. Type in Genoa Museum. 

1910. Bupicapra ornata Trouessart, Faune Mamm. d’Europe, p. 236. 

Type locality. — Barrea, near Alfedeiia, Province of Aquila, 
Italy. 

Oeographical distribution . — Abruzzi Mountains, Italy. 

Diagnosis . — General colour as in Bupicapra rupicaprUy but 
light throat-patch i^itending downward nearly to brisket, and 
dorsal surface of neck almost or quite as pale, the two pale areas 
separated along side €f neck by a dark line extending from base 
of ear downward and forward to join its fellow of opposite side in 
region just abqve brisket ; horns slanting much more evidently 
backward than in B. rujncapra, and area of upper surface of 
brain-case somewhat reduced. 

Measurements . — Adult male from the type locality >:(Bkin) : 
head and body, 1200; tail, 30; pencil, 120; ear, llOdb. For 
cranial measurements ^ee Table, p. 997. • ■ 

Specimens examined.— ‘ThieOy all from the type locality (B.M. and 
Genoa). 

d. Abruzzi Mis., Italyf Genoa Mq^eum (e). 4. 2. 29. 1. 



BUPICAPBA 


996 


.RUPICAPRA PYRENAICA Bonaparte. 

*1645. l^upUapra] pyrenaica Bonaparto, Atti delta sosta.Hiuuiono dogli 
Soieuziati italiuui, Milano, 1844, p. 337. 

1878. Antilope rupicaiwa var. liittimeyor in Trutat, Bull. Soc. Hist. Nat. 
Toulouse, XII, p. 117. 

1910. Bupicapra rupicapra Trouossart, Faune Mamm. d'Europo, p. 235 
(Part ; in •synonymy only). • 

1910. Bupicapra rupicapra pyrenaica Cabrera, Proc. i?ool. Soc. London, 
, p. 998. DSjember, 1910. • 

Typ4 locality, — Pyrenees. * 

Geographical distribution, — Pyrenees. 

Diagnosis, — Colour of winter pelage distinctly less dark than 
in Bupicapra rupicapra; markings on neck essentially as in 
B, ornata ; horns about perpendicular, placed more closely 
together than in the other species, the very narrow region of 
frontal between bases of horn cores single concave ; teeth w^eak. 

Measurements, — Adult male from the Pyrenees (no exact 
locality), from skin: head and body, 1140; tail, 40; hind foot, 
344 ; ear, 95. For cranial measurements see Table, p. 997. 

Specimens examined, — Three, all from the Pyrenees, no exact locality 
(B.I^ and U-S.N.M.). 

Bemarhs, — This very distinct species was accurately described, 
though not recognized by name, by Riitimeyer and Trutat, in 
1878.* Since then, until mentioned by Cabrera in 1910 (in 
description of B. parva)^ it ap[)ears to have been completely 
oy6rlQoked.f 

1 fit. Pyrenees. Purchased (Boub6e). 48. 2. 5. 7. 

RUPICAPRA PARVA Cabrera. * 

.1910. Bupicapra rupicapra parva Cabrera, Proc. Zool. Soc. London, p. 999, 
December, 1910. Type in Madrid Museum. 

Type locality, — Picos de Europa, Santaiatar, Spain. 
Geographical distribution, — Cantabrian Mountains, Spain. 
Diagnosis, — Described as smaller and barker than Bupicapra 
pyrenaica, and with throat-patch very iy-defined, scarcely paler 
than general colour of body. 

Measurements, — Type (adult female) : heiglft at shoulder, 
570 mm. ; length of horn along anterior curve, 146 (Cabrera). ^ 

6 at. Picos de Europa, Cantabrian J. W. K. Lee (c &. v). 97. 1. 7. 3. 

Alps. 

• 

* Bull. Soo. Hist. Nat. Toulouse, xii, pp. 115-117. 
t See Lydekker, Great Game of Europe, Asia and America, p. 185, 1901. 
Trouossart places the name pyrenaica in the of rupicapra, 
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APPENDIX. 

Additional material hIiows the distinctness of the Sardinian* 
Crocidttra mentioned on pp. 101 and 111-112. The anifnal has 
been described as : — 

CROCIDURA ICHNUSiE Festa. 

1912. Crocidura ichnnstv. Festa, Boll. Mus. Zool. Anat. Comp., Torino, 
XXVII, No. C48, p. 1, March 9, 1912. Type in Turin Museum. 

Type locality. — Piscina, Lanusei, Sardinia. 

Geographical distrihution. — Sardinia. 

Characters. — Like Crocidura sicula^ but unicuspid teeth both 
alxive and below fully as large as in C. russula^ and third upper 
unicuspid more conspicuously exceeding second than in either of 
the related species. Brain-case apparently as deep in proportion 
to its width as in C. russula. 

Measurements. — Type (adult male) : head and body, 64 ; tail, 
35; hind foot, 12. Average and extremes of five raults from 
Ovile Seardu and Zitinigas : head and body, 65 • 2 (60-69) ; tail, 
36*8 (33*6-39) ; hind foot, 12 (11*8-12*2). Immature female 
from Assuni *. head and body, 61 ; tail, 38; hind foot, 11 ’6. 
Cranial measurements of type (teeth mcxleratoly worn), and of 
immature female from Assuni (bas*al suture not closed, teeth not 
worn) : condylobasal length, 18*8 and 18*6 ; zygomatic breadth, 
6 * 2 and 6*0; lachrymal breadth, 4 * 0 and 4*2; breadth of 
brain-case, 9 * 2 and 8*8; depth of brain-case (median), 4 • 8 and 
4*6; mandible, 10*4 ^^d 10*0; maxillary tooth-row, 8 * 8 and 9*0; 
mandibular tooth-row,* 8 * 0 and 8*2. 

Specimens exaniiiicd. — %3ven, from the following localities in Sardinia : 
Piscina, Lanusei, 1 (Turin; type); Ovile Seardu, 3 (Genoa); Zinnigas, 2 
(Genoa) ; Assuni, 1 (U.S.N.M.), 

The cranial measurements oi Evotomys glareolus norvegicus 
were accidentally omitted from Table, pp. 652-653, and are as 
follows : — 
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Genus Sj[>alax (pj). 887-896). The living forms recognized 
by Mehely (Species Generis S{)alax. A Foldi Kutyak Fajai 
Szarmazds- es Kendszertani Tekiiitetben, Budapest, 1909) as 
occurring in Europe west of Russia, are as follows :* — 

Sub-genus Mcsospalax (p. 22). New sub-genus to contain the 
species m^niicola and hungarlcus. No type designated. 

Spalax montiiola monticola Nehring. Type locality : Kupres, 
Bosnia. f (Typedn Agricultural High School, Berlin.) , 

Spalax monticola turcicus Mehely (p. 25). Type locality ; 
vicinity of Makn-Koi, Constantinople, Turkey. (T^pe in 
Bulgarian Royal Museum.) 

Spalax monticola dolhrogem Miller. 

Spalax monticola hcllrnicus Mehely (p. 29). Type locality : 
Lamia, Thessaly, Greece. (Type in Hungarian National Museum.) 

Spalax monticola lirrcegovinenais Mehely (p. 30). Type 

locality : Ulog-Obruja, Herzegovina.f (Type in Agricultural 
High School, Berlin.) 

Spalax monticola syrmienala Mehely (p. 30). Type locality : 
0-Pazua, Szerem, Slavonia, Austria-Hungary. (Type in Agram 
Museum.) 

Spalax monticola acrhicus Mehely (p. 31). Type locality : 
Servia. (Type in Hungarian National Museum.) 

Spalax hungaricm hungaricm Nehring. 

Spalax hungaricm transsylvnnicus Mehely (p. 31). Type 

locality : Transylvania. (Type in Hungarian National Museum.) 

Sub-genus Macrospalax (p. 23). New name for sub-genus 
Spalax, 

Spalax gm cm graecm Nehring. Type and paratype said to 
have been taken in Greece ; two other specimens from the vicinity 
of Czernowitz, Bukowina, Austria-Hungary. ’ 

Spalax istricus Mehely (p. 34). Type locality : Barza, 
Roumania. (Type in Hungarian National Museum.) 

Spalax polonicua Mehely (p. 35). Type locality ; Viciiiity of. 
Lemberg, Galicia, Austria-Hungary. (Type in Lemberg Museum.) 
As synonyms are oilkiid : Podolian Marmot Pennant, Synopsis, 
p. 271, 1771, and Glia zemni Erxleben, Syst. Regni Anim. i, 
p. 370, 1777. 

* Typos of the new formic arc apparently not designated ; but the lists 
of material oxamuicd furnish indications of the specimens on which the 
descriptions are mainly based. t 

t In the original description of monticola Nehring mentions two 
specimens : (a) from Bosnia, and (h) from Herzegovina. Neither is desig- 
nated as tvpo. As a is young and h adult, and Nehring expressly notes 
that the characters of the species are particularly well shown by 6, I 
assumed (p. 894) that h sl^ould be regarded as the type. M4hely states 
(p. 121) that a \9 the type of monticola. Ho bases nis description of 
h^cegovinensis on Nehring’s specimen b exclusively. 
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abramus, Pipistrellus, 213 
abramus, Vesperugo, 213 
Acanthomys, 883 
acervator, Mua, 878 
acorvifex, Mua, 878 
Achlia, 979 
Acomys, 888 

„ minoua, 883 I 

Acoaminthus, 883 

Acromy8,.863 | 

Adolonycteris, 225 

ffidilis, Vespertilio, 184 ! 

s^agrua, Capra, 992 i 

iBgooeros, 988 

Aeoreatea, 167 j 

flBBtiya, Muatela erminoa, 889 i 

afra, Genetta, 451 

afrioana, Mtiatela, 412 

afrioanus, Putoriua, 412 

afrioanua, Putoriua nivalis, 412 

agilia, Mioromys, 844 

agilia, Mua (Apodemua) ininutus, 844 ; 

agilia, Mua minutua, 844 

agilia, Vespertilio, 220 

agrarius, Apodemua, 836 | 

agrarius, Mua, 836 

agrarius, Mus (Apodemus), 836 ! 

agrestia, Arvicola, 668, 671, 672, 673, ; 

675 : 

agrestia, Microtus, 002, 668, 671, 683 
agreatia, Microtus agrestia, 668 | 

agrestia, Mus, 668 
Agricola, 659 
agrius, Pelis, 470 
agrius. Folia ocrcata, 470 
alba, Arctomys marmota, 932 
alba, Canis vulpes, 381 
alba, Hystrix cristata, 543 
alba, Lepua timidua, 526 
alba. Lynx vulgaris, 471 
alba, Mustola foina, 375 
alba, Mustola lutreola, 415 
alba, Tolpa europsea, 4 
albicans, Mus musculus, 869 ^ j 

albicans, Vosperugn kublii, 21(f 
albicfis. Castor, 948 


albicus, Corvus, 966 
albida, Talpa curopuea, 4 
albifrons, Corvus olapbus, 965 
albigularis, Voaperus (Marsipolicmus), 
238 

albipes, Sorox, 88 
albiroatris, Mus agrarius, 836 
albivontris, Grocidura aranoa, 101 
albiventris, Sorex fodiens, 70 
alboliinbatus, Vespertilio, 215 
albo-maculata, Talpa curopaea, 4 
albo-notatus, Sciurus vulgaris, 905 
albus, Castor fiber, 947 
albus, Corvus capreolua, 974 
albus, Cervus elaphua, 965 
albus, Cricetus vulgaris, 602 
albus, Duma platycoros, 971 
albus, Lepua, 529 
albus, Lepus tirnidus, 502 
albus, Mus amphibius, 745 
albus, Mus arvalis, 683 
albus, Mus musculus, 869 
albus, Mus sylvaticus, 803 
albus, Mustcla putoriua, 423 
albus, liattus domesticua, 853 
albus, Sciurus vulgaris, 905 
albus, Sorex fodiens, 69 
albus, Urs^i^rctoB, 286 
Alcelaphus, 976 
Alcos, 976 
„ alcSs, 978 
alces, Abes, 978 
alces, Cervus, 978 
alcythoe, Vespertilio, 215 
aloxandrino rattus, Mus, 853 
aloxaudrinus, Epimys rattus, 854 
alexandrinus, Mus, 854 
alexandrinus, Mus (Plpimys) rattus, 
854 

algidus, Lepus, 526 
algirus, Erinaceuaf 130 
algirus, Krinaceus algirus, 131 
Alopex, 318 

„ • lagopu^ 319 
„ spitzbergonensis, 324 
alopex, Canisy 330 
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alpina, Capra, 989 
alpina, Capra rupicapra, 993 
alpina, Marmotf-, 932 
alpinpi, SciuruB vulgaris, 910 
alpinus, Arvicola, 716 
alpinus, Lepus timidus, 526 
alpiuus, Myotis murinus, 193 
alpinus, Pltorius, 415 
alpinus, Bhinolopiius hipposideros, 
150 ‘ 

alpinus, Soiurus, 914 
alpinus, Sciurus vulgrfris, 914 
alpinus, Sorex, 60, 62 
alpinus, Sorex alpinus, 62 
alpinus, Ursus, 286 
alpinus, Ursus arctos, 287 
alticola, Sorex araneus, 43 
altivolans, Vespertilio, 245 
Amblyotus, 225 
americana, Arvicola, 730 
Ammomys, 752 
Ammon, 986 
amori, Eliomys, 560 
amori, Mioxus nitela, 560 
amphibius, Arvicola, 726, 730, 738, 
744-746, 749 

amphibius, Arvicola amphibius, 730 
amphibius, Hus, 730 
amphibius, Sorex, 70 
Amphisorex, 29, 65 
anglicus, Muscardinus avellanarius, 
584 

angularis, Microtus, 706 
angustifrons, Arvicola agrestis, 671 
augustifrons, Lutra, 356 
Animalivora, 134 
annulatus, Ursus arctos, 286 
anomalus, Nedmys, 81 
anomalus, Neomys fodiens, 81 
Anotis, 887 
antinorii, Sorex, 62 
antipse, Crocidura, 95 
antipai, Crocidura, 95 
antiquorum, Alces, 978^4: 

Aper, 956 

aper, Sus setosus, 957 
Aphrontis, 898 
Apodemus, 791 
* „ agrarius, 836 

„ epimela'b, 794 

„ davicolUs, 828 

„ „ flavicollis, 829 

„ „ wintoni, 831 • 

„ fridariensis, 825 

„ hebridensis, 824 

„ hirtonsis, 825 « 

„ sylvaticuR, 797 

„ „ callipides, 809 

„ „ croticus. 813 

„ „ «dichruruB, 810 

,, svlvaticus, 803 

aquatioa, Arvicola, 730^ , 


aquations, Hypudssus paludosus, 738 
aquaticus, Lemmus, 730 ^ 

aquaticus, Sorex, 69 
Aquias, 137 
aquilonius, Lepus, 508 
aquilonius, Lepus medius, 508 
aquitanius, Microtus (Chionomys) ni- 
valis, 717 ® 

aquitanius, Microtus nivalis, 717 
araneus, Crocidura, 101 
araneus, Sorex, 31, 101 
araneus, Sorex araneus, 35 
arcalus, Meles, 352 
arctica, Vulpes, 319 
arcticus, Gulo, 434 
Arctogale, 384 
Arctomys, 931 
arctomys, Mus, 937 
arctos, Gulo, 434 
arctos, Ursus, 285 
arenarius, Cricetus, 593 
arenicola, Arvicola, 708 
arenicola, Microtus, 708 
argenteogrisea, Lepus timidus, 502 
argenteus, Canis lagopus, 319 
argenteus, Ursus arctos, 286 
argentoratensis, Arvicola, 745 
Aries, 986, 988 
Aristippe, 225, 238 
aristippe, Vespertilio, 219 
arundinacous, Mus, 846 
arvalis, Arvicola, 683 
arvalis, Lemmus,. 632, 668 
arvalis, Microtus, 68i» 683 
arvalis, Microtus arvalis, 683 
arvalis, Mus, 683 
arvensis, Arvicola, 683 
arvensis, Mus, 844 
Arvicola, 723 

„ amphibius, 725 

„ „ amphibius, 730 

„ illyricuB, 741 
„ italicuB, 740 

„ musignani, 744 

„ sapidus, 732 

„ „ sapidus, 733 

„ „ tenebricus, 735 

„ scherman, 744 

„ „ exitus, 746 

„ „ monticola, 749 

j „ „ scherman, 745 

I „ terrestris, 738 

! AspaJax, 887 

I assimilis, Arvicola arvalis, 683 
' asturianus, Microtus, 693 
ater, Arvicola arvalis, 683 
atcr, Hypudteus terrestris, 738 
ater, Mus (ICpimys) rattus, 853 
ater, Mus rattus, 853 
ate*, Rattus domesticus, 853 
’ atlanticus, Cervus elaphus, 967 
I atlaaticus, Euryalus, 155 
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atiantious, Bhinolophus euryale, 155 
aiiratus, Amblyotus, 234 
atticuB, Gricetulus, 593 
attilBi Sub, 960 

aureolus, Mustela putorius, 495 
aureolus, Putorius putorius, 425 
aureus, Braohyotus mystacinus, 169 
aureus, Ganis, 316 * 

aureus, Ursus arctos, 286 
aiyritus, Plocotus, 256 ^ 
abrituB, Yespertilio, 256 
austriacus,«Vespertilio auritus, 257 
avellanarius, Mus, 583 
avellanarius, Musoardinus, 583 
avellanarius, Myoxus, 583 
avellanuB, Myoxus, 577 
avenarius, Mus, 844 
azoreum, Nyctalus, 254 
azoreum, Pterygistes, 254 
azoricuB, Mus, 871 
azoricus, Mus musoulus, 871 

badius, Ursus, 286 
bffitiouB, Soiurus, 923 
b»tioua, Soiurus vulgaris, 923 
bffitious. Sub scrofa, 960 
baibao, Arotomys, 937 
bailloni, Arvicola, 672 
bailloni, Miorotus agrestis, 672 
bajovarious, Gervus, 966 
balcanious, Ganis aurous, 315 
balearioa, Grooidura, 112 
balearioa, Genetta genetta, 452 
baltious, Gervus, 966 
Barangia, 854 
Barbastella, 268 

„ barbastellus, 263 
barbastelle, Yespertilio, 263 
Barbastdlus, 263 
barbastellus, Barbastella, 263 
barbastellus, Synotus, 263 
barbastellus, Yespertilio, 263 
beohsteinii, Myotis, 179 
beohsteinii, Yespertilio, 179 
bergensis, Sorex araneus, 41 
bicolor, Myodes, 641 
bicolor, Neomys fodiens, 73 
bicolor, Sorex, 78 
bifer, Bhinolophus, 150 
bihastatus, Bhinolophus, 149 
blasii, Bhinolophus, 162 
blasii, Yespertilio, 187 
blasiusi, Bninolophus, 162 
bobao, Arctomys, 937 
bobao, Marmota, 937 
bobak, Marmota, 937 
bobak, Mus, 937 
boccamela, Mustela, 405 
boocamel'a, Mustela nivalis, 405 
boccamela, Putorius (Ictis], 4(^» 
boccamela, Putorius nivalis, 405 
boliVhri, Gervus elaphus, 969 


bonapartii, Yespertilio, 219 
borealis, Felis, 471 
borealis, Gulo, 434 j 
borealis, Lemmus, 615 
borealis, Lepus, 526 
borealis, Tarandus, 980 
! borealis, Yespertilio, 234 
I borealis, Yesperugo, 234 • 

; boscai, Eptosicusi’#226 
boscai, Yespertilis, 226 
Bovidse, 986 

brachyotos, YeEpertilio, 204 
Brachyotus, 167 
broviauritus, Lopus medius, 528 
brovimanus, Plecotus, 256 
hrevipes, Plecotus auritus, 257 
brevirostris, Mus, 869 
britannicus, Arvicola, 673 
britannicus, Evotomys glareolus, 634 
britannicus, Evotomys hercynicus, 
634 

britannicus, Meles meles, 349 
brunnea, Sciurus vulgaris, 910 
brunneus, Pitymys pyrenaicus, 772 
brunneus, Ursus arctos, 286 
budapestiensis, Myotis ciliata, 177 
bufEonii, Lemmus arvalis, 745 
bunites, Martes, 380 
bunites, Mustela foina, 380 

Cabreras, Euryalus, 155 
cabrorffi, Microtus, 701, 703 
cabrorai, Microtus, 701 
cabrorai, Bhinolophus euryale, 155 
caeca, Talpa, 15 
caerulea, Ganis vulpes, 319 
caesarius, Evotomys, 645 
calcarata, Bomioia, 215 
callipides, Apodemus sylvaticus, 809 
callipides, Micromys sylvaticus, 809 
callipides, Mus sylvaticus, 809 
campestris, Arvicola, 683 
campestris, Gervus vulgaris, 966 
campestriLf <]ius, 844 
campestris, Mus (Apodemus) minu- 
tus, 844 

campestilk, Mus minutus, 844 
Gampicf^la, 659 
campicola, Lepus, 502 
canaliculatus, 55 * 
candidus, Mus sylvaticus, 803 
' candidus, Sorex araneus, 101 
i caneas, Grocidura, 109 
' canescens, Gricetus cricetus, 603 
canescens, Gricetus vulgaris, 608 
canescenj, Lepus, 526 
caniceps, Erinacehs, 120 
canicularius, Mus, 878 
caniculator, Mus, 878 
i Ganidlb, 303 ^ 

! caninus, Erinaceus, 120 
. G%ninus, Mel5s communis, 348 
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Ganis, 804 « 

„ aureus, 315 
„ lupus, 305 

„ diexanus, 315 
„ " „ lupus, 313 

„ „ signatuB, 314 

caiitabra, Grocidura, 99 
cantabra, Qrocidura mimula, 99 
canus, Ganis lupus,|.313 
canufl, Gaproolus ca^rcolus, 975 
canus, Mus aniphibius, 745 
capaccinii, Myotis, 18X 
capaccinii, Myotis (Lcuconoe), 187 
capaccinii, Vespertilio, 187 
Gapaccinius, 166 
Gapella, 992 
capella, Rupicapra, 993 
Gapra, 988 

„ tcgagrus, 992 
„ ibex, 989 
„ pyrenaica, 989 
n ,3 hispanica, 991 

„ „ lusibanica, 991 

„ ,, pyrenaica, 990 

M n victorijc, 991 

capreea, Capreolus, 974 
Gaprea, 972 
Gaproolus, 972 

„ capreolus, 973 
n „ canus, 975 

)« ), capreolus, 974 

,, ,, tbotti, 975 

„ „ transsylvanicus, 

975 

capreolus, Gaproolus, 073, 974 
capreolus, Gaproolus capreolus, 974 
capreolus, Gervus, 974 
Gaprios, 21 

capucinellus, Vespertilio, 184 
capucinus, i’itymys subterranous, 760 
carinatus, Sorex, 69 
Garnivora, 283 

carpathicus, Sorex arancus, 43 
carpetanuB, RhinolopLut^^59 
oaspiuR, Mus, 858 
castaneus, Arvicola terrestris, 746 
castaneus, Sorex araneus, 3f 
castaneus, Sorex totragonuriy), 37 
castilianus, Sus scrofa*, 960 
Gastor, 947 i. 

,. fiber, 947 ^ 

Gastoridco, 947 
Gateorus, 225 
Gatolynx, 456 
Gatus, 456 

catus, Felis, 462 , 

caudata, Grocidura*, 110 
caudata, Talpa, 3 
cellarius, Mus, 829 
celtica, Sus scrofa, 95X * 

celticus, Mus sylvaticus, 803 
Cemas, 992 • 


I centralis, Pitymys iboricus, 782 
Gervaria, 471 
I cervaria, Felis, 472 
GervidsQ, 962 
Gervus, 963, 970 
„ elaphus, 964 
j „ „ atlanticus, 967 

; „ „ *corsicanus, 969 

j „ „ elaphus, 967 

! „ „ i germanicus, 965 

I „ „ hispanicus, 969 ' * 

f „ „ scoticus,r968 

I ccstoiii, Dinops, 277 
I costonii, Dysopes, 277 
costonii, Nyctinomus, 277 
Ghionobatos, 495 
Ghionomys, 712 
Ghiroptera, 134 
chrysothorax, Sorex, 101 
ciliatus, Noomys fodiens, 73 
ciliatus, Sorex, 73 
ciliatus, Vespertilio, 177 
cincticauda, Eliomys, 559 
cinoroa, Ganis vulpes, 331 
cineroa, Sciurus vulgaris, 910 
cinoroa, Talpa europisa, 4 
cinereo-maculatus, Mus musculus, 869 
cinorous, Lepus timidus, 502 
cinerouB, Sciurus vulgaris, 906 
cincreus, Sorex araneus, 101 
cintrse, Grocidura russula, 108 
Gitellus, 924 

„ , citellus, 924 
„ suslica, 929 
citellus, Gitellus, 924 
citellus, Gitellus (Gitellus), 924 
citellus, Mus, 924 
citellus, Spormophilus, 924 
Gitillus, 924 
citillus, Mus, 924 
clivosus, Rbinolophus, 162 
Cnepheous, 224 « 

cnossius, Oryctolagus cunioulus, 491 
Gcelophyllus, 137 
collaris, Sorex, 69 
collaris, Vespertilio, 169 
collinus, Lepus borealis, 526 
collinus, Lepus timidus, 527 
Gomastes, 167 

communis, Barbastollus, 263 
communis, Genetta, 451 
communis, Meles, 348 
communis, Plecotus, 256 
communis, Vulpes, 830 
concinnus, Sorex, 35 
consolei, Erinacous europaeus, 126 
constrictus, Sorex, 101 
contigua, Arvicola arvalis, 683 
corilinum, AIus, 584 
cornel tus, Vespertilio, 256 
coronStuK, Lepus timidus, 502 
coroi^atus, Sorex, 85 •' 
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corsic&nus, Cervua, 969 
corsicanua, Gcrvua olAphus, 909 
co jsicatms, Lepus, 507 
ooraicanus, Lcpiis europosus, 507 
coraicaiius, Lopus mediburraneus, 507 
corsicanus, Putorius nivalis, 412 
Corsira, 29 
Graseomys, 624 

crassicaudatua, SorcxVulgaris, 43 
craaaidens, Lcmmua lemmus, 621 
crei^enaia, Capra, 992 
ci^tenais, Capra eegagriis, 992 
creticua, Ap^demua aylvaticus, 813 
creticua, Lopua, 512 
creticua, Lepua curopaeua, 512 
» CricetiiKc, 592 
Cricetulua, 593 

„ atticua, 593 
Gricctus, 596 

„ cricctua, 597 

„ „ caneacena, 603 

„ „ cricetua, 602 

M „ nehriugi, 605 

cricetua, Cricetua, 697, 602 
cricetua, Cricetua cricetua, 602 
cricetua, Mua, 602 
oriatata, Hyatriz, 543 
Orocidura, 86 

It balearica, 112 

j, canen, 109 

„ caudata, 110 

cyrnenaia, 111 
tf iohnuafie, 998 

t» leucodon, 88 

,1 mimula, 94 

tf ft cautabra, 99 

„ „ iculiama, 98 

„ „ mimula, 95 

tf russula, 99 

,1 cintrae, 108 
„ tf pulchra, 103 

„ „ russula, 101 

„ sioula, 108 

Crossopus, 65 
cruoigera, Canis, 831 
crucigera, Vulpos vulpes, 331 
cunicularius, Arvicola, 683 
Cuniculus, 484 
cuniculua, Lepua, 490 
cuniculus, Oryctolagus, 486, 490 
cuniculus, Oryctolagus cuniculus, 490 
cylindricornia, Kangifer tarandua, 981 
Cynomionax, 418 
cyrnensis, Crocidura, 111 

dacius, Pitymys, 760 
Dactyloceroa, 970 
dalmatinus, Canis, 315 
Dama, 970 
„ dama, 970 
dama, Cervus, 970 
dam^, Dama, 970 


' danubicus, Krinaccus, 127 
dauubicus, Ksinacoua curopanis, 127 
dasycarpos, VcspiM’tilio, 252 
dasycneiiiu, Myotis, l>j9 
dasycncniQ, Vospcrtilio, 189 
daaypus, Vesportilio, 187 
daubentonii, Barbastellus, 263 
daubcntouii, Myotis, 184 
daubentonii, Sorex, 69 • 

' daubentonii, V’^osp^rtilio, 184 
j daubontoiii, Myotjs, 184 
i dccumanus, Mus, 858 
dentatua, Micrirtus, 703 
dcprossa, Arvicola arvalis, 683 
; depressua, Pitymys, 779 
I Desman, 21 
j Desmana, 21 
Desmanina’, 20 
Desman us, 21 
destructor, Arvicola, 744 
dichrurus, Mnsculus, 810 
dichrurus, Apodemua sylvaticua, 810 
dichrurus, Mus sylvaticus, 810 
Dicba, 304 

dietaniis, Canis lupus, 315 
discolor, Vesportilio, 238 
discolor, Yosperugo, 238 
doll)roge{e, Spalax, 889 
dolbrogcie, Spalax monticola, 1000 
dombrowakii, Mustela (Ictis), 405 
dombrowskii, Putorius (Ictis) nivalis, 
405 

domoatica, Martes, 375 

domoaticus, Ilattus, 853 

dorcaa, Capra, 992 

dorcas, Capra legagrua, 992 

dorcaa, Caproolus, 974 

dorcaa, Rupicapra, 993 

dorsalis, liurpeates ichneumon, 441 

druentius, Pitymys, 762 

dryaa, Kliomys, 570 

dry as, Myoxua, 568 

Drymomys, 863 

Dryomys, 566, 863 

duodecimcjaUitua, Arvicola, 784 

duodecimeostatua, Microtua, 784 

duodecimeoatatus, Pitymys, 784 

duplicata/ Arvicola arvalis, 686 

duplicates, Microtua arvalia, 686 

Duplicidentata, 483 

Dyromys, 566 • 

„ nitedula, 567 

„ „ intermediua, 569 

„ „ nitedula, 568 

n M wingei, 670 

„ robuatuB, 572 

j • 

I echinus, ErinaceuS, 120 
eggenhoffner, Bhinolophua, 150 
Elaphua, 963 

olaphiil, Cervus, 064, 965, 967 
elaphuB, Cervus elaphus, %7 
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Eliomys, 550, 566 

n gymnesicus, 5^ 

„ lusitanious, 560 

V „ pallidus, 559 
,, queroiuus, 551 
sardus, 5^ 

Elius, 572 

emarginatus, Myotis, 177 
emarginatuji, Vespertilio, 177 
Emballonuridoe, 27^. 
epimelas, Apodemus^. 794 
epimelas, Mus, 794 
epimelas, Mus (Epimyg), 794 
Epimys, 848 

„ norvegicus, 858 / 

„ rattus, 849 

„ „ alexandrinus, 854 

M n rattus, 858 

^ptesicus, 224 

n nilssonii, 284 ^ 

„ serotinus, 226 * 

„ sodalis, 281 
equinus, Vespertilio, 142 
eremita, Sorex, 69 
Erinaceidce, 114 
Erinaceus, 114 

„ algirus, ISO, 181 
n M algirus, 131 

„ „ vagans, 133 

„ europaeus, 115 
„ „ consolei, 126 

„ „ europsous, 120 

„ „ hispanicus, 122 

„ „ italicus, 123 

„ nesiotes, 129 
„ rouiaanicus, 127 
erinaceus, Uystrix, 120 
orminea, jB'GBtorius, 887 
erminea, Mustela, 885, 387 
erminea, Mustela erminea, 387 
erminea, Putorius, 388 
erminous, Putorius (Ictis), 388 
escalerai, Myotis, 174 
esculeatus, Qlis, 577 
etrusca, Pachyura, 83 
etruscus, Sorex, 83 
Euarctos, 285 
Euarvicola, 659 
Eucervaria, 471 , 

Euoervus, 963 
Eulagos, 495 « 

Eulepus, 495 
Eumustela, 884 
euronotus, Sorex araneus, 41 
europsea, Hystrix cristata, 543 
europsBa, Lutreola, 415 
europaea, Talpa, 8 « 

europasus. Aloes, 976 
europaeus, Oanis Vulpes alopex, 331 
europaeus, Gapreolus, 974 
europasus, Erinaceus, ]cl5, 120,* 123 
europaeus, Erinaceus europaeus, 120 


europaeus, Lepus, 408 , 502, 508 * 
europaeus, Lepus^europaous, 502 
europaeus, Macrotus, 256 
europaeus. Moles, 348 
europaeus. Sub, 957 
europea, Bupicapra, 993 
euryale, Bhinolophus, 155 
Euryalus, 137 
euryrhinus, Ursds, 286 
Euvespertilio, 167 
Euvesperugo, £03, 243 
eversmanni, Myrmarctos, 287 
Evotomys, 623 

„ caesarius, 645 

„ glareolus, 626 

M „ britannicus, 684 

,. glareolus, 632 

t, „ hallucalis, 643 

,f „ helveticus, 640 

„ „ istericus, 637 

n nageri, 641 

II ,1 norvegicus, 688 

II I, suecicus, 686 

II I, vasooniae, 639 

„ rufocanuB, 648 

„ rutilus, 646 

„ skomerensis, 644 

exilis, Arvicola soherman, 747' 
exilis, Sorex, 55 
exituB, Arvicola soherman, 746 
Exoohurus, 167 
exsul, Microtus agrestis, 669 

faeroenpis, Mus, 875 
faeroensis, Mus musouluB, 875 
fagorum, Mustela martes, 875 
falciger, Ursus, 286 
fatioi, Pitymys, 763 
fatioi, Pitymys multiplex, 768 
favonicus, Myotis beonsteinii, 179 
Felidte, 455 
Felis, 456 

„ agrius, 470 >' 

„ sarda, 468 
„ silvestris, 457 
II II grampia, 464 

„ „ silvestris, 462 

„ „ tartessia, 465 

fennicus, Kangifer, 981 
fennicus, Kangifer tarandus, 981 
ferox, CatuB, 462 

ferruginoa, Herpestes ichneumon, 441 
ferruginous, Vespertilio, 244 
ferrum-equinum, Bhinolophus, 188 , 
142 

ferrum-equinum, Bhinolophus fer- 
rum-equinum, 142 

ferrum-equinum, Vespertilio, 142, 149 

feruB, Felis catus, 462 

Fiber, 947 

fiber, /Dastor, 947 

fimbriacus, Crossopus, 70 
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fimbiylatus, Sorex, 70, 101 
flava, Arvicola arvali^, GOO 
flavescens, TSFus musciilus, 870, 878 
illvescens, Nannugo pipistrellus, 205 
GavosceDS, Talpa ouropioa, 4 
flavicans, Mustola putorius, 423 
flavicollis, Apodomus, 828 
flavioollis, Apodomus flavicollis, 829 
Gavicollis, Mus, 829, ^31 
Gavus, Canis lupus, 318 
Gavus, Castor, 947 v 
Gji^us, Lepus timidus, o02 
Gavus, Mus musculus, 8G9 
Guviatilis, £utra, 356 
Guviatilis, Sorex, 09 
fodiens, Grossopus, 70, 73 
fodiens, Cuuiculus, 490 
fodiens, Neomys, 66 
fodiens, Neomys fodiens, 69 
fodiens, Sorex, 42, 69, 70 
footens, Viverra, 423 
fmtidus, Putorius, 423 
Foetorius, 384, 415, 418, 428 
foina, Martes, 374 
foina, Martes foina, 875 
foina, Mustcla, 375 
formicarius, Ursus, 286, 297 
formioairius, Ursus arctos, 287 
fretalis, Sorex araneus, 45 
fridariensis, Apodemus, 825 
fridariensis, Mus sylvaticus, 825 
frisiusi Talpa, 3 
frucpvorus, Musculus, 854 
frumentarius, Grioetus, 602 
fuliginosus, Arvioola musignaui, 744 
fuliginosus, Canis, 324 
fuliginosus, Mus tectorum, 853 
fuliginosus, Vulpes lagopus, 324 
fulva, Arvicola arvalis, 690 
fulva, Mustela Lutra, 415 
fulvaster, Battus domesticus, 853 
fulvuB, Arvicola, 632 
fulvus, Canis lupus, 313 
fulvus. Castor Gber, 947 
fulvus, Lemmus, 683 
fulvus, Mus cricetus, 602 
furcifer, Tarandus, 981 
furo-putorius, Mustela, 423 
fusca, Arvicola ogrestis, 759 
fuscoater, Sciurus vulgaris, 910 
fuscoatra, Sciurus vulgaris, 910 
fusous, Pitymys ibericus, 783 
fuscus, Battus domesticus, 853 
fuscus, Ursus, 286 
fusous, Ursus arctos, 286 

Gale, 384 
gale, Mustela, 402 
Galemys, 20, 65 

„ pyrenaicus, 21 
„ „ pyrenaicus, 26 

„ „ rufulus, 26* 


galinthias, Mustola, 414 
galinthias, Putorius (Ictis) nivalis, 414 
galintbias, Putorius nivalis, 414 
galleecius, Ijopus granateusis, 617 
galliardi, Arvicola artalis, 083 
gallioo, Castor, 947 • 

gallica, Viverra Gonetta, 451 
gallicus. Castor Gber, 947 
Galomys, 20 

gonci, Pipistrellus, 204 * 

Gonetta, 446 * 

„ genetta, 447 

„ „ ^ balearica, 452 

„ „ genetta, 451 

„ „ rhodanica, 452 

genetta, Gonetta, 447, 451 
genetta, Genetta genetta, 451 
genetta, Viverra, 451 
gerboi, Arvicola (Microtus), 773 
gerbei, Pitymys, 773 
gorbii, Arvicola (Microtus), 773 
gerbii, Pitymys, 773 
germaiiicus, Cervus elaphus, 965 
gormanicus, Mus cricetus, 002 
gormanicus, Jibinolophus ferrum- 
nquinum, 142 
ghidinii, Vospertilio, 179 
ghidinii, Vospertilio beebsteinii, 179 
glaroolus, Arvicola, 632, 641, 643 
glaroolus, Evotoinys, 626, 645 
glaroolus, Kvotomys glaroolus, 632 
glaroolus, Hypudieus, 032 
glaroolus, Mus, 632 
Gliros, 481 
Glirido), 549 
Glis, 672, 931 
„ glis, 573 
»» »» gli*^, 577 

„ „ italicus, 578 

„ „ meloiiii, 579 

„ „ pyrenaicus, 582 

„ zemni, 1000 
glis, Glis, 673, 577 
glis, Glis glis, 577 
glis, Myoxus. 577 
glis, Sciunfs‘,n77 
gotthardi, Sciurus vulgaris, 910 
grceca, Sdurus vulgaris, 910 
greecus, Cfanis, 315 
gru3cus,'lKpalax, 895 
groecus, Spalax grj^cus, 1000 
graicus, Capra ibex, 989 
grampia, Felis, 404 
grampia, Foils silvestris, 464 
granarius, Sorex araneus, 52 
granateusis, Lopus, 616, 516 
granatensis, Lepus ouro^jusus, 516 
granatenftis, Lopu^ granatensis, 516 
grandis, Ursus arctos, 286 
gregarius, Mus, 668 
grisea^Horpostes ichneumon, 441 
grisoa, Talpa etiropisa, 4 
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griseogularis, Orossopus ciliatun, 70 
griseus, Ursus arctoB, 28Q 
grponlandicuB, Canis, 324 
GLlo, 433 • 

„ gulo, 434 
gulo, Gulo, 434 
gulo, Mustela, 434 
Guloniuee, 432 
guttatus, Oi^cllus, 829 
guttatus, Mus citellus, 929 
guttulatus, Spermo^ilus, 929 
gymnesicus, Eliomys, 658 
gymnesicus, Eliomys qAierciims, 558 

hullucalis, Evotomys glarcolus, C48 
hallucalis, Evotomys nageri, 643 
hainiltonii, Eliomys, 561 
Hamster, 596 

liamulicornis, Hupicapra, 993 
liartingi, Microtus, 704 
hayi, ^lus sylvaticus, 810 
hobridousis, Apodcmus, 824 
hobridetisis, Mus, 824 
bobridensis, Mus sylvaticus, 824 
Heliomys, 596 

hellenicus, Spalax monticola, 1000 
helvctica, Bhiuolophus euryale, 150 
helveticus, Evotomys glareolus, 640 
bolveticus, Evotomys hercynicus, 640 
helvolus, Mus musculus, 869 
Hemiotomys, 659, 723 
hercegovinensis, Spalax monticola, 
1000 

hercynicus, Evotomys hercynicus, 
632, 637 

hercynicus, Hypudaeus, 632 
hercynicus, Sorex alpinus, 63 
Herinaceus, 114 
hormanni, Sorex, 42, 70 
herminea, Mustela, 387 
Herpestes, 440 
hibericus, Putorius, 407 
hibernica, Mustela, 398 
hibemicus, Lepus, 531 
hibernicus, Lepus timid4iP4581 
hibemicus, Mus, 858, 
hiberniouB Mus (Epimys) uorvcgicus, 
858 % 

hibemicus, Putorius, 398 
hibernicus, Putorius (Ictis), ^8 
hibemicus, Sorex runticus, 55 
hippocrepis, Vespertilio, 142 ' 

hipposideros, Bhiuolophus, 1479 1^ 
hipposideros, Bhiuolophus hippo- 
sideros, 149 

hipposideros, Vespertilio, 149 
hipposiderus, Bhiuolophus, ^50 
Hircus, 988 ' 

hirta, Arvicola, 678 
hirtousis, Apodeiuus, 825 
hirtensis, Mus, 826 » * 

hirteusis, Mus sylvaticus, 825 


hirtus, Microtus agrestis, 673 
hispanica, Capra; 991 
hispaiiica, Capra pyrcnaica, 991 f. 
hispanica, Viverra genetta, 451 
hispanicus, Cervus olaphus, 969 
hispanicus, Erinacous europieus, 122 
hispanicus, Lepus, 616 
hispanicus, Mus spicilegus, 879 
Histrix, 642 c 
Homalums, 29 * 

homorodalmasfenHis, Bhinolophus 
unihastatus, 142 « 

homorodensis, Bhinolophjis ferrum- 
oquinum, 142 
hortualis, Eliomys, 551 
humoralis, Vespertilio, 169 
hungaricuB, ^losospalax, 1000 
hungaricuR, Spalax, 889, 894 
hungaricus, Spalax hungaricus, 1000 
hungaricus, Spalax typhlus, 894 
huxleyi, Lepus, 491 
huxleyi, Oryctolagus cunioulus, 491 
hyberna, Mustela erminea, 887 
hybriduB, Lepus, 608 
hybridus, Lepus europaeus, 608 
hybriduB, Mus deoumanus, 868 
Hydrogale, 66 

Hydromustela, 416 ^ 

hydrophiluB, Sorex, 69 
Hydrosorex, 66 
hydruntiua, Crocidura, 101 
hypomelas, Vulpes, 881 
Hypsugo, 202 
HypudpBUB, 623 
Hystricidse, 642 
Hystridae, 642 
Hystrix, ^2 

„ oristata, 643 

iberica, Mustela nivalis, 407 
iberica, Putorius nivalis, 40T 
iboricus, Arvicola, 782 
ibericus, Arvicola (Microtus), 7 ^ 2 ^ 
ibericuB, Microtus, 782 
ibericus, Pitymys, 780, 782 
ibericus, Pitymys ibericus, 782 
ibericus, Putorius nivalis, 407 
Ibex, 988 
ibex, Capra, 989 
ibex, Ibex, 989 
iohnusae, Crocidura, 998 
ichnusse, Vulpes, 386 
ichnussB, VulpeS vulpes, 886 
Ictis, 384 

iculisma, Crocidura mimula, 98 
ignotUB, CroBsopus ou Sorex, 48, 70 
illyricus, Arvicola, 741 
illyricus, Microtus musignani, 741 
iltis, Mustela, 423 
incertus, Arvicola, 690 
incertus, Microtus, 690 
incertds, Microtus arvalis, 691 
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incortus, Pitymys, 691 
inoisivus, Vespertilio, 226 
iiifeotuB, Putorius, 4^ 
infuscatufl, Sciurus, 916 
infuscatus, Sciurus vulgaris, 916 
inodorus, Sorex, 101 
lusectivora, 134 
iusul, Microtus agre^is, 669 
iusulanuB, KbinolopEus forruiu-ccxui- 
num, 147 ^ 

ipBularis, Eptesicus serotinus, 226 
insularis, Glis, 578 
iiisularis, Bemnius, 668 
iiitormodia, Arvicola, 672 
iutermcdius, Dyroniys nitudulii, 569 
* iiitermedius, Mus, 803 
iutermodius, ^Ius(Epimys) rai(/us,851 
intcrmodius, Mus sylvaticus, 803 
iutermodius, Mus rattus, 851 
intcrmodius, Myoxus, 569 
intormedius, Sorox, 62, 70 
interstriatus, Mus, 539 
interzonus, Mus, 539 
isabellinus, Vespertilio, 226 
islandicus, Mu^, 803 
Isotus, 167 

istericuB, Evotomys glareolus, 637 
Tstricus, Spalax, 1000 
italica, Arvicola amphibius, 740 
italious, Arvicola, 740 
italicus, Erinaceus europu3Ub, 123 
italicuB, Glis, 578 
italicus, Glis glis, 578 
italious, Putorius nivalis, 405 
italious, libiuolophus (errum-cfiui- 
num, 142 

italicus, Sciurus, 913 

italicus, Sciurus vulgaris, 912, 913 

iturissius, Lepus granatensis, 518 

jeiiaeusis, Tbalassarctos, 298 
]oudii, Heliomys, 602 
lourensis, Capra togagrus, 992 
jubata, Alces, 978 

kattlo, Fells, 471 
kirschbaumii, Plecotus, 257 
kisnyiresiensis, Bbinolophus biba- 
status, 150 

kuhlii,«Pipistrellus, 215 
kublii, Vespertilio, 215, 234 
kuhlii, Vesperugo, 216 
kubli, Pipistrollus, 210 

labiosus, Sorox, 35 
Lagidie, 484 
Tjogomys, 931 
lagopus, Canis, 319 
lagopus, Vulpes, 319 
Lagos, 495 

lanatus, Vospertilio, 184 
lapponum, Tarandus, 980 
lardiv^ias, Vespertilio, 245 


I lasioptorus, Vespertilio, 244 
; Latax, 354 * 

I Lataxina, 354 

i latifrons, Arvicola a^ostis* G71 
latinorum, Martes martes, 378 « 
latinorum, Mustela martes, 373 
latipiunis, Vespertilio, 193 
< lebruni, Microtus (Chioiiomys), 719 
; Icbrunii, Arvicola, 719 • 

i lebnmii, AlicrotrJ, 718 
; lebrunii, Microtu% Icbrunii, 719 
; Leggada, 863 
I Icislori, Nyctafiis, 252 
' Icislcri, Vespertilio, 252 
. Icislori, Vcsx)crugo, 252 
Lemmus, 611 

„ lemmus, 615 

crassidens, 621 
lemmus, Lemmus, 615 
I lemmus, Mus, 615 
lemmus, ^lyodes, 61d 
leponticus, Microtus, 764 
Lcporidie, 481 
I Lex^orina, 484 
Lepus, 181, 496 
„ rrotieus, 512 
europieus, 498 

M <, corsicanus, 507 

,, ouropifiUB, 502 
hybndus, 608 
M moridioi, 506 

oceidciitalis, 504 
pyrenaieus, 50(i 

.1 .. traiissylvaiiieus, 509 

^raiialeiisis, 515 

•• gallweius, 517 
M granatensis, 51(i 

M V iturissius, 518 

M hibcruieiis, 531 
„ modilerruneus, 513 
„ parmissius, 519 
„ timidus, 522 

M M Bcotieus, 529 

n M timidus, 526 

! i* varroiiis, 528 

leucicthiops, Corvus dama, 971 
leuoippo, Vespertilio, 219 
leuoocepflaluH, Mus sylvaticus, 803 
Leucoc}v>n, 318 
Leucodou, 86 
leucodoii, Grocidifra, 88 
leucodou, Crocidura russula, 88 
Icucodon, Sorex, 88 
leiicoduK, Crocidura, 88 
Icucogastcr, Mus, 854 
Lonconoc, 166 

leucopiciftis, Arct(^ys citcllus, 929 
licucorhynchus, 65 
Icucotis, Sorox fodiens, 70 
loucoiuus, Sciurus vulgaris, 907 
IoucuAls, Arvieola, 722, 719 
leucurus, Microtus Icbrunii, 722 
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leucurus, ]\Iicrotu8 (Chionomys) le- 

bruni, 722 • 

leJ^?urus, S^iurus, 907 
leucurus, Sciuruai vulgaris, 907 
leucurus, Sorex, 101 
levcmedii, Arvicola, 671 
lovernedii, Microtus agrostis, G71 
lovis, Microtus, 687 
levis, Microfitis arvalis, 687 
lilscus, Sciurus vulgaSis, 913 
lilfordi, Lopus, 616 
limbatus, Nannugo pi^istrellus, 206 
limnophilus, Vespertilid’, 189 
lineatus, Canis vulpus, 830 
lineatus, Sorex, 69 
linnoana, Amphisorex, 70 
Lipura, 931 
liricaudatus, Sorex, 69 
littoralis, Hypudieus paludosus, 738 
loiigobarda, Sorex alpinus, 02 
lougobardus, Sorex alpiuus, 70 
Loutra, 354 
loriger, Sicista, 537 
loriger, Sminthus, 637 
lucanius, Sorex minutus, 60 
lugubris, Vesportilio, 169 
lupulinus, i^elis, 471 
Lupus, 304 

lupus, Canis, 305, 313 
lupus, Canis lupus, 313 
luscus, Gulp, 434 
lusitauica, Capra, 991 
lusitanica, Capra pyrcnaica, 991 
lusitanica, Eliomys nitela, 560< 
lusitanicus, Arvicola (Microtus), 776 
lusitanieus, Eliomys, 560 
lusitanicus, Eliomys quercinus, 560 
lusiiaiiicUK, Microtus (Pitymys), 776 
lusitanicus, ]\Ius spicilegus, 882 
lusitanicus, Pitymys, 776 
lutoa, Canis vulpcs, 331 
lutea, Talpa curopica, 4 
lutcscciis, Lepus tiuiidus, 531 
Lutra, 354 

„ lutra, 355 ‘ 

lutra, Lutra, 355 
Ultra, Mustcla, 355 
Lutreola, 415 
lutreola, Foetorius, 415. 
lutreola, Mustela, 415 
lutreola, Putorius (L^itreola), 415 
Lutrins), 354 
Lutris, 354 
Lutrix, 854 
Lutrogalc, 355 
Lutronoctes, 355 
lycaon, Canis lupus^Sld 
Lyciscus, 304 
Lyncous, 470 
Lyuchus, 471 
lyncula, Felis, 471 
Lynx, 470 


Lynx lynx, 471 
„ pardellus, 475 
lynx, Felis, 471 
lynx. Lynx, 471 

Macblis, 970 
machlis, Aloes, 978 
macropterus, Vew^erugo pip: 

204 

Macrospalax, IQpO 
macrotrichus, ^rex, 35 
Macrotus, 256 
macrourus, Sorex, 70 
maculata, Mustela erniinea, 887 
maculata, Talpa europtca, 4 
maculatus, Lepus timidus, 502 
maculatus, Mus agrarius, 836 
maculatus, Mus musculus, 869 
maguus, Vesportilio, 245 
major, Canis lupus, 313 
major, Crucidura, 101 
major, Feetorius pusillus, 405 
major, ^lus sylvaticus, 829 
major, Mustela erminea, 889 
major, Bhinolophus, 142 
major, Ursus arctos, 286 
major, Vespertilio, 245 
major, Vespertilio ferrum-equiuum, 
142 

majori, Vespertilio, 187 
Mangusta, 440 

manium, Putorius putorius, 423 
maral, Cervus elapnus, 965 
marginatus, Pipistrellus, 215 
marginatuB, Vespertilio, 215 
mariae, Microtus (Pitymys), 777 
mariiB, Pitymys, 777 
marianensis, Meles meles, 352 
marianensis, Meles taxus, 352 
mariiius, Lutra vulgaris, 356 
mariuus, Ursus, 298 
maritimus, Thalarctos, 298 
maritimus, Ursus, 298 
maritimus, Ursus (Thalossarctos), 298 
JMarmota, 931 

n bobak, 937 
n marmota, 932 
marmota, Marmota, 932 
marmota, Mus, 932 
marmotta, Arctomys, 932 
Marsipoliemus, 238 
Martes, 365, 440 
n bunites, 380 
n foina, 374 
M „ foina, 375 
„ „ mediterrauea, 380 

,, martes, 866 
„ „ latinorum, 373 

„ „ martes, 372 

martes, Martes, 806, 372 
martefsf Martes martes, 372 
martes, Mustela, 372 
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matAchiei, Ovis, 987. 
maura, Cervus dama, 971 
mauricus, Cervus, 970 
maurus, Vesperugo, 220 
maxima, Vesperugo noctula, 244 
maximus, Nyctalus, 244 
maximus, Pterygistes, 244 
Mediocricotus, 605 , 
mediterranea, Felis, 468 
mediterranea, ^lartesdoina, 380 
fAediterranea, Mustcla, 380 
mediterranous, Cervus, 9(i9 
mediterraneus, Lcpus,, 613 
mediterraneus, ^feles ineles, 352 
mediterraneus, PipiatrelluH pipis- 
trellus, 205 
medius, Arvicola, 708 
medius, 1 jepus, 502, 5aS 
mogalotos, Plecotus, 257 
mcgapodiUH, Vespertilio, 187 
menelyi, Bhinolophus, 150 
mohelyi, Bhinolophus euryale, 159 
melanodon, Sorex, 35 
melanogaster, Ganls, 331 
melanogoster, Vulpea vulpes, 331 
melanopterus, Vespertilio, 204 
melas, Gonetta, 451 
melas, Genetta genetta, 451 
Moles, 841 

„ aroalus, 352 
,1 meles, 343 
„ „ marianensis, 352 

n meles, 348 
mdes, Meles meles, 348 
meles, Meles, 848, 348 
meles, Taxus, 348 
meles, Ursus, 348 
Melesium^ 341 
meliha. Lynx vulgaris, 471 
Melime, 341 
melonii, Glis, 679 
molonii, Glis glis, 579 
meridianus, Microtus arvalis, 680 
meridiei, Lepus ouroptrus, 506 
meridionalis, Lepus, 506, 516 
meridionalis, ^Mns, 844 
meridionalis, Mus (Apodomus), 844 
meridionalis, Putorius (Ictis) nivalis, 
405 

meridionalis, Putorius vulgaris, 405 
meridionalis, Sciurus, 912 
meridionalis, Sus, 960 
meridionalis, Sus scrofa, 960 
meridionalis, Vulpea vulgaris, 331 
Mesocricetus, 605 

„ newtoni, 606 
Mesospalax, 1000 
messorius, Mus, 844 
Meteorus, 225, 238 
Miorochiroptera, 184 
Micromys, 791, 840 
• ,, m^nutus, 841 


lilicromys minutus pratonsis, 846 
ff * „ soriciuus, 841 
Microspalax, 888 
lilicrotince, 610 a 
Microtus, 068, 659, 712, 752 • 

„ agrestis, 662 

tf M agrestis, 668 

M bailloni, 672 

„ exsul,^)9 

„ „ ^ hirtus, 673 

„ * levcrnedii, 671 

„ ,, negloctus, 675 

„ rozianus, 680 

„ angularis, 706 

„ arvalis, 6S1 

„ arvalis, 683 

„ duplicatus, 686 

„ levis, 687 

„ „ meridianus, 686 

„ asturianus, 693 

„ fjabrora?, 701 

„ dontatiis, 703 

„ bartingi, 704 

.. inccrtus, 690 

„ lebrunii, 718 

,, lebrunii, 710 
„ „ leucunis, 722 

nivalis, 713 

„ „ aquitauius, 717 

,, ,, nivalis, 716 

„ ovcadensis, 694 

ratticops, 708 
„ saiidayensis, 696 

„ BLindayensis, 

697 

„ „ westrre, 698 

„ sarnius, 700 

„ ulpius, 723 

microurus, Leucodon, 88 
Micnirus, 752 
midas, Dysopes, 277 
milleri, Neomys, 78 
mimula, (3rocidura, 94, 95 
raimnla, Crocidnra mimula, 05 
miniatus,^flis, 844 
minima, Vesperugo noctula, 245 
minimus, AIus, 844 
minimus, Mus minutus, 844 
minim Js, Mus (Apodomus) minutus, 
844 

minimus, Bhinofophus, 151 
minimus, Bhinolophus hipposiderus, 
161 

minimus, Sorex, 55 
Miniopteri, 268 
MiniopteriniP, 268 
Miniopthris, 268 « 

Miniopterus, 268 

„ Bchreibersii, 269* 
Minneopterus, 268 
minor, Arvicdla amphibius, 740 
minor, Can^ lupus, 313 
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minor, Gervus elaphus, 960 
ngnor, Crocidura aranea, 95, 101 
mmor, liUtra, 415 

minor, Mas rutilfis, 632 . 

minor* Kustela, 402 
minor, Neomys fodiens, 70 
minor, Khinolophus, 140 
minor, Spalax, 745 
minor, Ursi& arctos, 286 
minor, VeBpertilio }^rrum-equinum, 
149 

minons, Acomys, 883 ^ 
minous, Acomys dimidiatus, 883 
minuta, Crocidura, 95 
minuta, Fhyllorliina, 149 
minutellus, Vespertilio, 184 
minutissimus, Vespertilio, 204 
minutus, Micromys, 841 
minutus, Mus, 844 
minutus, Putorius, 402 
minutus, Putorius (Ictis) vulgaris, 403 
minutus, Khinoloplius hipposidorus, 
154 

minutus, Sorox, 63, 55 
minutus, Sorex minutus, 55 I 

minutus, Vespertilio, 154 ; 

^linyopterus, 268 
mollis, Sorex vulgafis, 43 
mollissimus, IMusculus, 871 
Molossli, 276 
Molossidte, 276 

montanus, Cervus, vulgaris, 066 
montanus, Plecotus auritus, 257 
monticola, Arvicola, 749 
monticola, Arvicola sclierman, 749 
monticola, Meso'spalax, 1000 
monticola, Putorius nivalis, 403 
monticola, Spalax, 894 
monticola, Spalax monticola, 1000 
Mops, 276 

moreotica, Canis aureus, 315 
moschata, Crocidura, 101 i 

multiplex, Arvicola, 764 I 

multiplex, Pitymys, 764 | 

Mungo, 440 ^ | 

IMungos, 440 

„ widdringtonii, 441 1 
muralis, Mus, 874 
muralis, Mus musculus, 874 ^ 

Muridoe, 591 ^ 

Murina, 536 i 

^^lurinse, 791 

murinus, Vespertilio. 192, 238 • 

Mus, 791, 840, 848, 833 
„ faeroensis, 875 I 

,, muralis, 874 
„ musculus, 865« * • 

„ „ azoricus, 871 

„ musculus, 869 

„ spicilegus, 877 ^ 

„ „ hispaniluR, 879 

lusitanicus, 882 
* 


Mus spicilegus spicilegus, 878 
musaraneus, Sorex, ^01 
Muscardinidee, 549 
Muscardinus, 583 

„ avcllanarius, 583 
muscardinus, Myoxus, 583 
Muscardinus pulcher, 590 
Musculus, 863 # 

musculus, Mus, 865 , 869 
musculus, Muf^tousculus, 869 
musculus, Sorex, 70 
musignani, Arvicola, 744 , 
musignanoi, Arvicola, 744 
Musimon, 986 
musimon, i4^goceros, 987 
musimon, Ovis, 987 
musiniani, Microtus, 735 
jMusmon, 986 
muRinon, Ovis, 987 
^lustola, 365, 881 » 384 
„ africana, 412 

,, erminoa, 385 

„ ,« SBstiva, 389 

„ erminea, 387 

„ „ rioinee, 397 

„ stabilis, 390 
galinthias, 414 
hiberuioa, 398 
lutreola, 415 
,, nivalis, 401 

„ boccamela, 405 
iberica, 407 
„ nivalis, 402 
.. ' putorius, 418 

«, „ aureoluB, 425 

„ „ putorius, 423 

Mustolidm, S40 
Mustelina, 384 
^lustelinie, 864 
:Mygale, 21 
]Mygalina, 20 
^fynomes, 659 
My odes, 614, 623 
Myogale, 21 
Myogalea, 21 
^Eyopus, 611 

„ Bchisticolor, 611 
Myosictis, 65 
myosotis, Myotis, 193 
myosotis, Vespertilio, 192 
Myospalax, 887 
Myotis, 166 

„ bechsteinii, 179 
„ capaocinii, 187 
„ dasycneme, 189 
„ daubentonii, 184 

„ emarfl^natus, 177 

myotis, 192 
„ mystacinus, 169 
„ nattereri, 174 
„ oxygnatbus, 199 
myotj^, Myotis, 108 , 193 . 



INDRX 


1013 


myotia, Vespertilio^l02 
Myoxidse, 549 
Slyoxina, 649 
Myoxua, 500, 572 
Myrmarctos, 286 
•myrmephaguR, Uraus, 280 
mystacinus, Mus, 794 
mystacinus, Myotis«109 
mystacinus, Vespertilio, 109, 189 

Ageri, Evotomys, 641 

nageri, E^tomys glareolus, 641 

uageri, Hypudieus, 041 

naias, Nooinys fodiens, 70 

Nannomys, 863 

Naimospalax, 88S 

Nannugo, 203 

nanus, Neomyn fodidiis, 71 

natans, Sorex, 70 

nathusii, Pipistrellus, 213 

nathuaii, Vespertilio, 213 

nathuaii, Veaperugo, 213 

nattered, Myotia, 174 

nattereri, Vespertilio, 174 

nebrodenaia, Arvicola, 770 

nabrodensia, Pitymys, 770 

nebrodenaia, Pitymys aavii, 770 

neglectus, Arvicola, 675 

ne||toctus, Miorotus agrestis, 672, 673, 

negleotua, Vespertilio, 177 
nehriugi, Cricetus, 605 
nehringi, Cricetua cricetus, 605 
nemoralia, Mus, 854 
Neocyon, 304 
Neogale, 384 
Neomys, 06 

„ anomaluH, 81 
„ fodiens, 96 , 70 

„ „ bioolor, 73 

„ „ fodiens, 09 

„ millerl, 78 

nesiotes, Erinaceus, 129 
neaiotoa, Erinaceus europsnus, 129 
nowtoni, Cricetus, 600 
newtoni, Cricetua pleaocricetus), 600 
newtoni, Mesocricetus, 006 
iiiger, Arvicola terrestris, 740 
niger, Canis lupus, 313 
niger, Capreolus vulgaris, 974 
niger. Castor, 947 
niger, Cricetus cricetus, 602 
niger, Cricetus vulgaris, 002 
niger, Dama platyceros, 971 
niger, Lepus timidiia, 502 
niger, Mus muaculus, 809 
niger, Mus aylvaticua, 803 
niger, Sciurus vulgaris, iK)5 
niger, Ursuaarctoa, 285 
nigra, Arctoiflya marmota, 932 
nigra, Arvicola agrestis, 071 •* 
ni^a, Canis vulpes, 334 


I nigra, Sorex vulgaris, 48 
i nigra, Talp ^ europtea, 4 
I nigra, Vespertilio pipistrojlus, 204 
nigrans, Vespertilio^ 220 
nigresceus, Sciurus vulgaris, 910 
nigricans, Arvicola amphibiua, 730 
nigricans, Brachyotus mystacinus, 
169 

nigricana, Hamster, 602* 
nigricans, Ecpuf tiinidus, 502 
nigricans, IMus arvalis, 668 
nigricans, Na^iiiugo pipistrellus, 205 
nigricans, Pipistrellus, 204 
nigricans, Sorex fodiens, 70 
nigricans, Vespertilio mystacinus, 169 
nigripcs, Sorex, 70 
nigro-argentous, Canis, 330 
uigro>fuKcus, Vespertilio mystacinus, 
iC9 

nigrocaudatus, Canis vulpus, 330 
nilsRoni, Eptesicus, 284 
nilssoni, Vesperiigo, 234 
iiilssonii, Eptesicus, 234 
nilsaonii, Vespertilio, 234 
Iiilssonii, Vosperugo, 234 
nitediiia, Dyroniys, 607, 568 
iiiiodnla, Dyromys nitcdula, 568 
j niledula, Mus, 55J, 568 
I ni led ulus, Eliomys, 568 
I nitola, Myoxus, 551 
I nivalis, Arvicola, 716, 719, 722 
I nivalis, Miorotus, 713, 710 
I nivalis, Miorotus (CLionomys), 716 
nivalis, Miorotus nivalis, 716 
nivalis, Miistelu, 401, 402 
nivalis, Mustela nivalis, 402 
nivalis, Putorius, 403 
nivalis, Putorius (Ictis), 403 
niveus, ^Mus musculiis, 869 
nivicola, Arvicola, 716 
Noctuhi, 225 
noctula, Nyctalus, 245 
noctula, Ptcrygistes, 245 
I noctula, Vespertilio, 245 
noctula, ^e^orugo, 245 
Nociulinia, 242 
I nordme^ni, Sniinlhiis, 537 
i normalis, Ursus arctos, 286 
I norvogfeus, Epimys, 858 
I norvegicus, Evotomys, 638 
norvegicus, Evotomys glareolus, 038 
norvegicus, Mus, 858 
norvegicus, Mus (Epimys), 86H 
norvegicus, Ursus, 286 
I norwegicus, Epimys, 858 
! norwegicus, Leranius, 615 
nuda, ^orex vulgaris, 42 
iiudipcs, Lutra, 356 
numantius, Sciurus vulgaris, 914 
Nutria, 355 
Nyctalus, 242 

„ a^oreum, 254 
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Nyctalus leislori, 252 
^ „ maximuB, 244 * 

\ M ii9ctula, 245 

N^tinoma/ 276 
Nyctiiaomes, 276 
Nyctinomia, 276 
Nyctinomops, 276 
Kyctinomus, 276 

^eniotis, 277 
Nyctiptonus, 225 % 

Nystactes, 166 * 

obscurus, Hbinoloplius* ferrum-equi- 
num, 143 

oocideutalis, Ennaceus fiuropa!Us, 120 
occideutalis, Lcpus europ.npu?i, 504 
occidentalis, Ovis musimon, 087 
oocideutalis, Talpa, 15 
occidcntaliH, Talpa cmca, 15 
OcbetomyH, 723 

ocbromixtus, Fipistrellus savii, 220 
ocbromixtus, Vefiportilio, 220 
Odnifelurufl, 446 
<Fidocephalu8, 542 
okenii, Vespertilio, 226 
Ommatostergus, 888 
orcadensifl, !^^icrotus, 694 
orientalis, Lupun, 313 
oruata, Rupicapra, 994 
orsinii, Vespertilio, 269 
Oryctolagus, 481 

„ ouniculus, 485 
,, „ cuniculus, 490 

„ „ buxlejn, 491 

oryzivorus, Mus, 844 
Otisorcx, 29 
otus, Vespertilio, 256 
Ovis, 986 

„ musimon, 987 
oxygnathus, ^lyotis, 199 
oxygnathus, IMyotis myotis, 199 
oxygiiatbus, Vespertilio, 199 
Oxygous, 304 
Oxyrbin, 29 

pachygnatbiis, Vespertilio, 252 
li*achyomus, 225 
Paebyura, 81 

„ etrusca, 83 
pachyurus, Sorox, 83 
pallidas, Eliomys, 5If9 
pallidas, Bbinolopbus bix3posideros, 
151 

pallidas, Sorex araneas, 42 
Palmatas, 970 , 
palmatus, Aloes, 978 
Paladicola, 659, 712„7*23 
paludosus, Mas, 738 
palostris, Vespertilio, 245 
Panugo, 242 
Paralces, 976 
pardella, Lynx., 475 


* 

pardella, lynx (Eacorvaria), 475 
pardellas, Lynx, 475 
Pardina, 470 
' pardina, Felis, 476 
pamassius, Lepus, 519 
parnassiuB, Lepus europeeus, 519 
parva, Bupicapra, 995 
parva, Bupicapra|rupicapra, 995 
parvulus, Drymomys, 869 
parvulus, Mus, ^44 
parvus, Mus sylvaticus, 803 
pascuus, Pitymys ibericus, J83 
PauroduB, 86 
pecebioli, IMus, 810 
1 x)elandoniiis, Pitymys, 778 
! x^f'dkicens, Vesijertilio, 187 
j x)eiidulinus, Mus, 844 
I x^oninsulfe, Gonetta, 451 
! x^oninsulsB, Genotta genetta, 451 
ponnanti, Amphisorox, 73 
peregusna, Mustela, 4^ 
poregusna, Vormela, 429 
]3ersonatUB, Sorex, 35 
porspicillatus, Vespertilio, 142 
portinax, Arvicola, 740 
PetauristidsB, 940 
X>6trophilus, Hypudseus, 716 
phasma, Bbinolopbus, 151 
Pbyllostomata, IBG 
Phyllotis, 137 
picta, Capra legagrus, 992 
picteti, Mub, 854 
pictus, iEgoceros, 992 
Pinalia, 65 
Pinomys, 752 
pipistrelle, Vespertilio, 204 
PipistrelluB, 2(^ 

„ kuhlii, 215 

, „ nathusli, 1213 

„ pipistrellus, 204 

„ savli, 219 

pipistrellus, Nannugo, 204 
pipistrellus, Pipistrellus, 204 
pipistrellus, Vespertilio, 204 
jjipistrellus, Vesperugo, 204 
piscatoria, Mustela Lutra, 855 
Pitymys, 752 

„ atticus, 787 

„ dacius, 760 

„ depressus, 779 

j| „ druentius, 762* 

,, duodecimeostatus, 784 

„ fatioi, 763 

„ gerbii, 773 , 

ibericus, 780 

,, ,, centralis, 782 

„ ,, ibericus, 782 

„ pascuus, 783 
„ „ reguli;^fl, 784 

„ lusitanicus, 7i6 

marice, 777 
„ multiplex, 764 
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Fitymys nebrodonsig, 770 
I) polandonius, 778 
M {daniceps, 772 
„ proviucialis, 785 
„ pyrenaicus, 770 
M n brunnoui}, 772 

M n pyrenaicus, 771 

M savii, 768 
„ subterraueuB, 755 
n II acapuciiiUH, 760 

II ,1 *BUbtcrrancus, 

758 

,, tftomasi, 786 

planiceps, Fitymys, 772 
Flatyceros, 970 
platyceros, Gervus, 970 
platyrhynchus, Gervus (Taraiidus), 
985 

platyrhynchus, Baugifer, 985 
Flecotus, 256 

„ auritus, 256 

Flerodus, 81 

plumbeus, Gervus capreolus, 971 
polaris, Ursua, 298 
poliogaster, Grocidura, 101 
polonicus, Spalax, 1000 
polonious, Ursus arctos, 286 
poachiavinus, Mua, 869 
poBchiavlnua, Mus musoulus, 870 
pratensia, Arvicola, 632 
piatenaia, Micromys minutus, 846 
pratenaia, Mus, 816 
pratensia, Mus minutus, 816 
pratensia, Mus (Apodemua), minutus, 
816 

Fraticola, 659, 712, 723 
princeps, Mus aylvaticus, 829 
principalis, Arvicola arvalis, 683 
Frooerus, 979 
• Frocorvus, 979 
. propriua, Gastor, 918 
prottfrus, Vespertilio, 245 

E ' icialis, Fitymys, 785 
momys, 752 
Pseudoconomys, 863 
psilurus, Sorex, 70 
Pternopterus, 167 
PteromidsB, 940 
Fteromyintt!, 940 
Ptcromys, 911 
Pterygistes, 242 
pulcher, Muscardinus, 590 
pulchra, Grocidura russula, 103 
pullatus, Vesperugo kublii, 216 
pumilio, Sorox, 55 
pumilus, Mus, 811 
pumilus, Sorox, 55 
puaillus, Poetoriua, 403 
pusillus, Vespertilio, 204 
Futorius, 

putorius, Footorius, 423 
putDrius, Muatela, 418 , 423 


putorius, Mustola putorius, 423 
putorius, Ftftorius, 423 
pygmiBua, Sorex, 55 j 

pygmoeus, Vespertilia, 201 * 

pyreiiu!us, Ursus, 286 • 

pyrenaica, Gapra, 889 , 990, 991 
pyrenaica, Gapra pyrenaica, 990 
pyrenaica, Mygale, 26 
pyrenaica, ^lyogale, 20 
pyrenaica, Rupi;|i.pra, 995 
pyrenaica, llupicapra rupicapra, 995 
pyrenaicus, Ayricola, 771 
pyrenaicus, Galomys, 21 
pyrenaicus, Galemys pyrenaicus, 26 
pyrenaicus, Glis glis, 582 
pyrenaicus, Lepus curopsaus, 506 
pyrenaicus, Fitymys, 770, 771 
pyrenaicus, Fitymys pyrenaicus, 771 
pyrenaicus, Sorex aranous, 44 
pyrenaicus, Ursus, 286 
pyrenaicus, Ursus arctos, 287 

quadricaudatus, Sorox, 42 
qucrcinus, Kliomys, 651, 558 
quercinus, Mus, 551 
quercinus, Myoxus, 551 

Bangifer, 979 

„ fennicus, 981 

„ platyrhynchus, 985 

„ tarandus, 980 

rangifor, Gervus tarandus, 980 
ratticeps, Arvicola, 708 
ratticeps, Microtus, 70S 
liattus-, 848 

rattuB, Kpimys, 840 , 853 
rattus, Upimys rattus, 853 
rattus, ^lus, 853 
rattus, Mus (Epimys), 803 
rcgularis, Fitymys ibcricus, 784 
rcgulus, Fitymys ibcricus, 784 
remifer, Sorex, 09 
rheuauus, G^vus, 966 
illiinocr^i^?l37 
Bhinolophidte, 136 
Bhinolonhina, 136 
Bhinolophus, 137 

blasii, 162 
„ euryale, 155 

„ ferrum-equiiium, 139 

»» II for- 

• rum-cquinuni, 142 
II II insu- 

lanus, 147 

II hipposideroK, 147 

hipposi- 
doroR, 149 
minimus, 
151 

minutus, 
154 
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Hhinolophus'mehelyi, 159 
rl^nolopnus, Sorex, 35 * 

rd^anica, Genetta, 452 
rhidanica, 6enette ^enetta, 452 
ricin£e,i.Mastela erminca, 397 
rioiu«3, Putorios erminea, 897 
rioiuiu, Futorius criuinouS) 397 
Tiparius, Arvioola, C34 
rivalis, SoreiP, 70 
robustus, Dyromys, ^2 
liodeutia, 481 * 

roensis, Lutra, 35G 
roinana, Talpa, 18 * 

liomicia, 202 

rossiuus, Ursus arctos, 2KG 
roumaaicus, Eriiiaoous, 127 
roamanicus, Eriiiaccus curopiuus, 
127 

rozianus, Arvicola, 680 
rozianus, Microtus agrcstis, 680 
rubens, Mus, 886 

rubidus, Evotomys horcyiiicus, 632 
rubidus, Lcmmus, 632 
rufa, Arvicola agrestis, 671 
rufa, Crocidura, 101 
rufa, Talpa ouropsea, i 
rufcsccns, Arvicola, 633 
rufescens, Vespertilio, 177, 2*15 
rufescens, Vesportilio pipisttellus, 204 
rufesccnto-fuscus, Hypudieus, 758 
rufocanus, Evotomys, 618 
rufocauus, Evotomys (Craseomys), 648 
rufocanus, Hypudasus, 648 
rufofubcus, Bracliyotus myataciiius, 
169 

rufofusciis, llypudajus, 758 

rufula, i^Iyogale pyrenaica, 26 

rufula, Myogalea, 26 

rufulus, Galemys pyrenaicus, 26 

rufus, Xiopus timidus, 502 

rufus, Scitirus, 914 

rufus, Sciurus vulgaris, 905, 909, 910 

rufus, Ursus arctos, 286 

Kupicapra, 992 

„ ornata, 994 - 
„ parva, 995 
„ pyronalca, 995 
„ rupioapra, 993 
I’Upicapra, Antilope, 995 
rupicapra, Oapolla, 993 
rupioapra, Capra, ^93 
rupicapra, Bupicapra, 998, 995 
russicus, Pteromys, 941 • 
russicus, SciuropteruB, 941 
russula, Grocidura, 99, 101 
russula, Grocidura russula, 101 
russulus, Sorox, 101^ • • 

russuB, Sciurus vulgaris, 909 
rusticus, Sorox, 55 
rutilaiis, Sciurus vulgaris, 910 
rutilus, Evotomys, 046 • • 

rutilus, Mub, 64G 


Sacalius, 304 

sandayensis, Microtus, 698,^97 
sandayensis, Microtus orcafensis, Qdf 
sandayensis, Microtus sandayonsis, 697 
santonus, Sorox, 40 
santouus, Sorox aranous, 40 
I sapiduB, Arvicola, 782, 738 
' sapidus, Arvicola sapidus, 733 
sarda, Felis, 468 * 
sarda. Foils libysa, 468 
sarda, Foils ocilata, 468 
sardous, Sus scrofa, 960 
sardus, Eliomys, 560 * 

sarmatica, Mustola, 429 
sarmaticus, Foctorius, 429 
sarinaticiis, Putorius, 429 
saruius, ISIicrotus, 700 
savii, Arvicola, 768 
savii, Dysopes, 277 
savii, Pipistrellus, 219 
savii, Pitymys, 768 
savii, Vespertilio, 219 ■ 
scalops, dSblpa, 4 
scandinavicus, Ursus arctos, 286 
schorman, Arreola, 744, 745 
scherman, Arvicola schorman, 745 
schermau, Mus, 745 
schermaus, Mus, 745 
schinzii, VesMrtilio, 169 
schisticolor, Lemmus, 611 
schisticolor, Myodes, 611 
schisticolor, Myopus, 611 
schcankii, Vespertilio, 169, 177 
schreiber^i, Miuiopterus, 269 
sclii'oibersU, Miuiopterusi 260 
sclireibersii, Vesportilio, 269 
Soiuridte, 897 
Sciurina, 940 
iSciurinse, 940 
Sciuropterus, 941 

„ russicus, 941 
Sciurus, 898 

„ vulgaris, 898 
„ „ alpinus, 914 

„ „ bieticus, 923 

„ „ fuBCoater, 910 

,, „ infUBcatus, 916 

„ „ italious, 912 

„ „ loucourus, 907 

„ „ lilteus, 913 

„ „ numantiuB, 914 

^ „ „ russus, 909 

„ „ sogurtfi, 917 

„ „ varius, 906 

„ „ vulgaris, 905 

Bcoticus, Corvus elaphus, 96S 
scoticuB, Lopus modiUB, 529 
scoticus, Ijopus timidus, 529 
Scrofa, 956 

sorofa, Sus, 957 4 ^ 

scguni, Sciurus vulgaris, 917 
selysii, Arvicola^ 7U3 
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' selysii, jftvlcola (Microtus), 762 
^Selysius^GG 
Semicrioltus, 605 
septentrionalif;, Lopus, 52G 
serbicus, Spalax monticola, 1000 
i Berotina, Noctula, 245 
Berotuie, Vospertilio, 226 
serotinus, Eptesic^, 226 
serotinus, Yospertiuo, 226 
^erotinus, Vesporug<\ 226 
► setosus, Sus, 957 
sibiricuSjJPteroinys, 941 
Sicista, 536 

„ loriger, 537 

M trizona, 530 

Sicistinre, 536 
sioula, Grocidura« 108 
siculee, Myoxus, 854 
sioulus, Eptesicus, 239 
siouli^,. Futorius (Ictis) nivalis, 405 
siculus, Futorius nivalis, 405 
. siculus, Vesperus, 238- 
signatus, Ganis lupus, 314 
silaoea, Vulpos vulpes, 333 
silaoeus, Vulpes vulpes, 333 
sUvestris, Fells, 467, 462 
silvestris, Felis (Gatus), 462 
silvestris. Fells silvestris, 462 
simplex, Arvicola arvalis, 683 
Simplioidentata, 536 
skomerensis, Evotomys, 644 
Sminthi, 586 
Smintbino), 586 
Smintbus, 536 
sodalis, Eptesicus, 231 
sodalis, Yespertilib, 231 
solitarius, Crfstor fiber, 947 
Sorex, 29 

„ alpinuB, 60 
„ „ alpinuB, 62 

„ „ borcynicus, 63 

„ araneuB, 31 
„ „ araneus, 35 

„ „ bergensis, 41 

„ „ castaneus, 37 

„ „ euronotus, 41 

„ „ fretalis, 45 

„ granarius, 52 

„ M pyrenaicus, 44 

„ ,, santonus, 40 

„ ,, totragonurus, 42 

„ minutus, 53 
„ „ lucauius, 60 

„ „ minutus, 55 


Soricido), 28 

sorioinus, Microrays minutus, 844 
tidricinus, Mus, 844 
Bowerbyi, Crossopus, 78 


„ „ ,’889 

„ gresous, 895 


Spalacid8e^7 
S^x, 8«tl000 
d'olbroffesB 


Spalax bungaricus, 894 
speciosus, . Muscardinus avellanarius, 
590 *7 

speciosus, Myoxus, 590 ‘ «/ 

spelasa, Myotis niuAna, 193 , 
Spcrmophilus, 924 
spotsborgensis, Corvus tarandus, 985 
spicilegus, Mus, 877, 878 
spictlegus, Mus spicilogils, 878 
spitzbergmioiish, Alopox, 324 
spitzborgonontnA, Ganis lagopus, 324 
spitzborgonsis, Hangifor, 985 
spitzborgoiisifi, liangifcr an^ticus, 985 
spitzborgonsis, Thalassarctos, 298 
spitzborgonsis, Yulpos lagopus, 324 
stabilis, Mustola ermiuoa, 390 
stabilis, Futorius crminous, 390 
stabilis, Futorius (Ictis) orraiuous, 3fK) 
stagnatilis, Sorox, 70 
stauffori, Vosportilio, 184 
stenorostris, Ursus arctos, 287 
steuotuB, Yosportilio, 204 
stimmingi, Arvicola (Microtus) rat- 
tioops, 708 

stimmiiii^i, Microtus ratticops, 708 
striatus, Mus musculus, 869 
Buaveolons, Grocidura, 83 
subca3ru]eus, Mus, 853 
submurinus, Yosportilio, 193 
subpalmatus, Futorius (Ictis) nivalis, 
412 

subterranous, Arvicola, 758 
subtorraneus, Fitymys, 766, 759 
subterranous, Fitymys subtorraneus, 
758 

I subtilis, Sicista, 539 
suecicus, Evotomys glareolus, 636 
suocicus, blvotomys hercynicus, 636 
Suida!, 956 

suillus, Erinaoous, 120 
surmolottus, Mus, 858 
Sus, 956 
„ attila, 960 
„ meridionalis, 960 
„ scrgfa;<l957 
suslica, Gitollus, 929 
suslicf^ Mus, 929 
sylvatfta, Gapra rupicapra, 993 
sylvatica, Martes, 372 
aylvaticuB, Apodemus, 797, 803 
sylvaticus, ApcMoraus sylvaticus, 803 
sylvaticus, Lcpus borealis, 526 
sylvaticus, Mus, 803, 829 
sylvestris, Folis, 462 
sylvestris, Mus, 854 
sylvestris, Mustela, 372 
Sylvioala, 659 , 

Synotus, 263 

syrmiensis, Spalax monticola, 1000 

teBifiotis, Nyctinomus, 277 
Talpa, 3 ^ 

3 u 
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Talpa caeca, 15 
M europaea, 3 


4, tsujTupwa, o 

% occideutalis, 15 
,f romana, 18^ 


,|r romana, 18 
Talpidtp, 2 * 

Talpinac, 2 
Talpoides, 887 
Tarandus, 979 
tarandus, Cefvus, 980 
tarandus, Kaugifer, li|Q 
tartessia, Fclis, 4G5 ^ ' 
tartessia, F^is silvestris, 465 
Taxus, 341 « 

toxus, Meles, 348 
tectorum, Mus, 854 
tenebrious, Arvicola, 735 
tenebricuH, Arvicola sapidus, 785 
teniotis, Copbalotes, 277 
teniotis, Nyctinomus, 277 
terrcstris, Arvicola, 738, 746, 746, 
749 

terrcstris, Mus, 788, 745 
Terricola, 752 
tetragoiiurus, Sorex, 42 
tetragonurus, Sorex araneus, 42, 48 
Tctramerodon, 659 
Tlialarctos, 297 

„ maritimus,. 298 
Tbalassarotos, 297 
Thalaasiarchus, 297 
tbomasi, Microtus (Pitymys), 786 
thoinasi, Pitymys, 786 
thoracinus, Sorex, 101 
thotti, Caproolus caprcolus, 975 
Tbous, 304 

tigriiia, Arctomys marmota, 932 
timidus, Lepus, 502, 508, 513, 622, 
527 

timidus, Lepus timidus, 526 
toscanus, Euryalus, 155 
toscanus, Hhinolophus euryale, 155 
Tragus, 988 
tragus, Ttupicupru, 998 
Tralatitus, 167 

transsylvanicus, CapreoliXPl 9r5 
transsylvanicus, Caproolus capreolus, 
975 

transsylvanicus, Lepus, 509 * 

transsylvanicus, Lepus europte^s, 509 
transsylvanicus, Spalux hungaricus, 
1000 • 

transsylvanus, Eptesicus serotinus, 
226 

transsylvanus, Vosperus serotinus, 226 
transsylvaticuR, Lepus ouropaeus, 509 
transylvanus, Vesperus serotinus, 226 
Trilatitus, 166 ^ . m 

tripartitus, Mus, 539 
tristriatus, Mus, 539 
triticeus, Mus, 844 i 
trizona, Sicista, 539 
trizoiius, Mus, 589 


troglophilus, Bhinolophusi^ hippoei- 
deros, 150 * I. 

turcicus, Spalax monticolaiflOOO ^ 
typicuB, Lepus moditerraneus, 513 
typiouB, Lepus timidus, 529 
typicus, Meles meles, 348 
typicus, Mus sylvaticus, 829 
typicus, Putorius nivalis, 408 
typicus, Bbinol^hus ferrum-equi< 
uum, 143 « 

typicus, Bhincnopbus hipposidorust^ 
150 

typicus, Sciurus vulgaris, 965 
typus, Isotus nattered, 174 
typus, Myotis murinus, 198 
typus, Pipistrollus, 204 
typus, PlocotuH auritus, 267 
typus, Rhinolophus hipposideros, 150 

ulpius, Microtus, 723 
ulpius, Microtus ^Chionomys), 723 
ungiila, Vespertilio, 142 
Ungulata, 955 
unicolor, Sorex, 101 
unicolor, Vesporugo natliusii, 213 
unifor, Rhinolophus, 142 
unihastatuB, Rhinolophus, 142 
Ursarctos, 285 
Ursidffi, 284 
ursinii, Vespertilio, 269 
Ursula, Vespertilio, 216 
UrsuR, 286 
„ arctos, 285 
ursus, UrsuB, 286 

Vagans, Erinacous algirus, 133 
vagus, SminthuB, 539 
variabilis, Arvicola arvalis, 688 
variabilis, Lepus, 526, 528, 629, 531 
varicgata, Talpa europaea, 4 
variegatus, Canis vulpus, 330 * 

variegatus, Castor fiber, 947 ‘ ^ 

varius, Capreolus vulgaris, 974 
varius. Castor, 947 “ 

varius, Cervus elaphus, 965 
varius, Cricetus vulgaris, 602 
varius, Dama platyceros, 971 
varius, Mus musculus, 869 
varius, Mus sylvaticus, 803 
varius, Rattus domosticus, 858 
varius, Sciurus vulgaris, 906 
vanonis, Lepus, 528 
varrohis, Lepus medius, 528 
varronis, Lepus timidus, 528 
vasconiae, Evotomys, 639 
vasconiffi, Evotomys glaroolus, 639 
volatus, PlecotuB, 259 
vermioula, Lepus, 490 
vcrnicularis, Lepus, 490 
Vesperugo, 202, 224, 238#Sit2 
Vesperu^^ 224, 238 
Vespertilio, 166, 225, 288 
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V«Bperti||p murinus, 238 
Vesj^itnnes, 165* 

»V6sperti%nidflB, 165 
Vespei^illoninaB, 165 
viotoriffl, Capra pyrenaica, 991 
virgata, Folig, 472 
Hdrgulosus, Mus, 539 
Vison, 415 

visop, Mustela putdbiua, 423 
vispistrellus, VesperMlio, 215 
vistulinus, CaRtor, 9A 
VivorridfiB, 440 
volans, Ptoromys, 941 
volanB, SciuruB, 941 
Vormola, 428 

M peroguana, 429 
vulgaris, Arvicola, 683 
' vulgaris, Capreolus, 974 
vulgaris, Gorvus, 965 
vulgaris, Cricetus, 602 
vulgaris, Dama, 971 
vul^ris, Fcetorius, 403 
vulgaris, Genetta, 451 
vulgaris, Genetta genetta, 452 
vulgaris, Glis, 577 
vulgaris, Qulo, 434 
vul^ris, Lutra, 355 
vulgaris, Lynx, 471 
vulgaris, Martes, 372 
vulgaris, Mustela, 402 
vul^ris, Plecotus, 256 
vulgaris, Pteromys, 941 
vulgaris, Putorius, 423 
vulgaris, Putorius nivalis, 403 
vulgaris, Putorius (Ictis) nivalis, 403 


vulgaris, Soiurus, 808, 905, 907, 909, 
910, 912,^14 

vulgaris, Soiurus vulgaris, 905 
vulgaris, Sorex, 35, 42 • 

vulgaris, Talpa, 4 % 
vulgaris, Taxus, 348 
vulgaris, Vulpes, 330 
Vulpes, 325 

n ichnusiB, 336 ^ 

„ vulpes, ^6 
„ „ ^ucigera, 331 

n silacea, 333 
„ „ t vulpes, 330 

vulpes, Canis, 330, 331 
vulpes, Vulpes, 886, 330, 331 
vulpes, Vulpes vulpes, 330 
Vulpicanis, 804 
vulpinus, Folis, 471 
vulpus, (Janis, 330 

wcstrie, Microtus sandayonsis, 098 
widdringtoni, Herpestos ichtieumun, 
441 

widdringtoni i, Herpestos, 441 
widdnngtonii, Mungos, 441 
wiedii, Vespertilio, 226 
wiiigei, Dyromys nitedula, 570 
wingei, ^lyoxu8, 570 
wiiitoni, Apodemus fiavicollis, 831 
wintoni, Mus sylvaticus, 831 

Zapodidffi, 535 
zemni, Glis, 1000 
ZiheHiua, 305 
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